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Description 

U.S. Patent No. 5,651,316 entitled: Retractable Printing/Coating Unit Operable on 
the Plate and Blanket Cylinders Simultaneously From the Dampener Side of the First 
Printing Unit or Any Consecutive Printing Unit of Any Rotary Offset Printing Press, 
Issued on July 29, 1997 to Howard W. DeMoore, Ronald M, Rendleman and John 
W. Bird, Assignee: Howard W. DeMoore 

U.S. Patent No. 3,397,675 entitled: Coating Apparatus, Issued on August 20, 1968 
to John De Ligt, Assignee: West Virginia Pulp and Paper Company 

U.S. Patent No. 3,433,155 entitled: Mechanism for Applying a Coating to a Plate, 
Issued on March 18, 1969 to Robert K. Norton, Assignee: Harris Intertype 
Corporation 

U.S. Patent No. 3,768,438 entitled: Machine for Coating Sheets of Paper and the like 
with Liquid Coating Materials, Issued on October 30, 1973 to Wilhelm Kumpf 
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U.S. Patent No. 3,800,743 entitled: Materials Application Apparatus, Issued on April 
2, 1974 to Raymond K. Egnaczak, Assignee: Xerox Corporation 

U.S. Patent No. 3,916,824 entitled: Device for Coating Strip Material in Continuous 
Operation; Issued on November 4, 1975 to peter Knodel, Gerhard Mayer, Horst 
Munsterer and Reinbold Wagner, Assignee: Aluminum Norf GmbH 

U.S. Patent No. 3,931,791 entitled: Mechanism for Applying Lacquers and the like 
on a Printing Press, Issued on January 13, 1976 to Friedrich Preuss and Kurt Difflipp, 
Assignee: Roland Offsetmaschinenfabrik Faber & Schleicher AG 

U.S. Patent No. 4,222,325 entitled: Mounting Means for Movable Carriage on an 
Offset Press, Issued on September 16, 1980 to Robert Edwards, Assignee: White 
Consolidated Industries, Inc. 





U.S. Patent No. 4,270,483 entitled: Printing Coater, Issued on June 2, 1981 to Denton 
G. Butler and Andrew W. Lester 





U.S. Patent No. 4,372,244 entitled: Varnishing Units on Printing Presses, Issued on 
February 8, 1983 to Herbert Rebel, Assignee: M.A.N. - Roland Druckmaschinen AG 

U.S. Patent No. 4,397,237 entitled: Roller Train Structure for Use with Printing 
Machine, Issued on August 9, 1983 to Manfred Makosch, Assignee: M.A.N.- Roland 
Druckmaschinen AG 

U.S. Patent No. 4,399,767 entitled: Varnishing Unit in the Delivery Unit of a Sheet- 
Fed Rotary Printing Press, Issued on August 23, 1983 to Claus Simeth, Assignee: 
M.A.N. - Roland Druckmaschinen AG 

U.S. Patent No. 4,421,027 entitled: Multiple Printing Mode Printing Machine 
System, Issued on December 20, 1983 to Hermarm Fischer, Assignee: M.A.N. - 
Roland Druckmaschinen AG 

U.S. Patent No. 4,423,677 entitled: Rotary Sheet Offset Printing Machine, Issued on 
January 3, 1984 to Hermarm Fischer, Assignee: M.A.N. - Roland Druckmaschinen 
AG 
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U.S. Patent No. 4,446,814 entitled: Device for Applying a Fluid, in Particular 
Lacquers on Printed Sheets or Continuous Webs, Issued on May 8, 1984 to Paul 
Abendroth and Janko Despot, Assignee: M.A.N. - Roland 

U.S. Patent No. 4,501,223 entitled: Coating Apparatus, Issued on February 26, 1985 
to Sadayuki Matsuno, Hiroshi Itoh, Isamu Nishikawa, Tatsuo Awazu, Toshio 
Matsunaga, Yoshitaka Kitaoka, Goro Sugimoto and Hiroki Nishinaka, Assignee: 
Hitachi Zosen Corporation 

U.S. Patent No. 4,524,712 entitled: Varnish Coater for Printed Product, Issued on 
June 25, 1985 to Kiyoshi Ito, Assignee: Komori Printing Machinery Co., Ltd. 

U.S. Patent No. 4,536,218 entitled: Process and Compositions for Lithographic 
Printing in Mulitple Layers, Issued on August 20, 1985 to Eli A. Ganho 

U.S. Patent No. 4,569,306 entitled: Varnish Coater for Printed Product, Issued on 
February 11, 1986 to Kiyoshi Ito, Assignee: Komori Printing Machinery Co, Ltd. 

U.S. Patent No. 4,615,293 entitled: Medium- Applying Device in a Printing Machine, 
Issued on October 7, 1986 to Hans-Georg Jahn, Assignee: Heidelberger 
Druckmaschinen AG 

U.S. Patent No. 4,685,414 entitled: Coating Printed Sheets, Issued on August 11, 
1987 to Mark A. DiRico 

U.S. Patent No. 4,706,601 entitled: Device for Applying Medium After Termination 
of the Printing Operation in a Printing Machine, Issued on November 17, 1987 to 
Hans-Georg Jahn, Assignee: Heidelberger Druckmaschinen AG 

U.S. Patent No. 4,779,557 entitled: Coater for a Sheet Fed Printing Press, Issued 
October 25, 1988 to Joseph Frazzitta 

U.S. Patent No. 4,796,528 entitled: Separated Ink Fountain for a Flexographic 
Printing Machine, Issued on January 10, 1989 to David J. Sarazen, Assignee: M.A.N. 
Roland Druckmaschinen AG 



U.S. Patent No. 4,796,556 entitled: Adjustable Coating and Printing Apparatus, 
Issued on January 10, 1989 to John W. Bird, Assignee: Birow, Inc. 
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U.S. Patent No. 4,815,413 entitled: Varnishing Apparatus for Printed Sheet, Issued 
on March 28, 1989 to Toshio Kota, Assignee: Komori Printing Machinery Co., Ltd. 

U.S. Patent No. 4,852,515 entitled: Device for Automatically Controlling Coating 
Amount for Use in Coating Machine, Issued on August 1, 1989 to Yoshiyasu 
Terasaka and Masao Tanabe, Assignee: Chugai Ro Co, Ltd, 

U.S. Patent No. 4,934,305 entitled: Retractable Coater Assembly Including a Coating 
Blanket Cylinder, Issued on June 19, 1990 to Jamie E. Koehler and James E. Taylor, 
Assignee: Dahlgren International, Inc. 

U.S. Patent No. 5,107,790 entitled: Two Headed Coater, Issued on April 28, 1992 to 
Larry J. Sliker and Robert S. Conklin, Assignee: Rapidac Machine Corp. 

U.S. Patent No. 5,176,077 entitled: Coating Apparatus for Sheet-Fed, Offset Rotary 
Printing Presses, Issued on January 5, 1993 to Howard W. DeMoore, David D. 
Douglas and Steven M. Person, Assignee: Howard W. DeMoore 

U.S. Patent No. 5,178,678 entitled: Retractable Coater Assembly Including a Coating 
Blanket Cylinder, Issued on January 12, 1993 to Jamie E. Koehler, James E. Taylor 
and Mark A. DiRico, Assignee: Dahlgren International, Inc. 

U.S. Patent No. 5,189,960 entitled: Apparatus and Method for Controlling 
Temperature of Printing Plate on Cylinder in Rotary Press, Issued on March 2, 1993 
to Fredric Valentini and David W. Moore 

U.S. Patent No. 5,209,179 entitled: Liquid Coating Apparatus for use in Conjuction 
with Printing Presses where Access of the Coating Apparatus to the Press Cylinders 
is Restricted, Issued on May 11, 1993 to John C. Herbert and Frank A. Andaloro, 
Assignee: Herbert Products, Inc. 

U.S. Patent No. 5,476,041 entitled: Printing Press Having a Device for Controlling 
the Air in a Sheet Feeder, Issued on December 19, 1995 to Ernst Czotscher, 
Assignee: Heidelberger Druckmaschinen AG 
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European Patent Application No. EP 0 767 054 A3 entitled: Printing or Coating Unit 
for a Rotary Offset Printing Press, Applicant: Howard W. DeMoore, Inventors: 
Howard W. DeMoore, Ronald M. Rendleman and John W. Bird, Filed on October 
2, 1996, Date of Publication A3: April 29, 1998, Date of Publication A2: April 9, 
1997 

U.S. Patent No. 4,615,293 entitled: Medium-Applying Device in a Printing 
Machine, Issued on October 7, 1986 to Hans-Georg Jahn, Assignee: Heidelberger 
Druckmaschinen AG 

U.S. Patent No. 5,107,790 entitled: Two Headed Coater, Issued on April 28, 1992 to 
Larry J. Sliker and Robert S. Conklin, Assignee:Rapidac Machine Corp. 
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(54) Printing or coating unft for a rotary offset printing press 



(&7) A rotraetatte In-line inMng/ooaiing apparatus 
can appi/ either spot or overall inkins/coating material 
1o a plate and/or a bisntet on me first printing unit or on 
any corCTCuttve printing unit of any rotary offset printing 
press. The fnh'ns/eoating apparatus >g pivotally 
mounted whhin the oonvemJonat dampener space of 
any lithographic pnming unit The aqueous component 
of the tlocographic printing inK or aqueous coating 
malerial is a^oratod and dried by high woiocKy, hot air 
dryers and high performance heat and moisture extrac* 
tore so that the aqueous or f leiogr^hic ink or coaling 
material on a freshly printed or coaled sheet b dry and 
con be dry-trapped on the next printing tjnrt The ink* 
ing/ooating apparatus includes dual cradles thai sup- 



port first and second aDpHcator rollers (56.67) so that 
the tnlQ'ng^coating apparatus can appty a oouble bump 
of aqueou^lexographic or UV<umble printing mK or 
coating material to a plate on the plate cylinder (32). 
while simultaneously applying aqueous, floxographie or 
UV<urabte printing ink or coating material to a plate or 
a blanket on the blanket cylinder (34), and thereafter 
onto a sheet as tho Chooi is transferred through the nip 
between the blanket cytinder (34), and the impression 
cylinder (36). A triple bump is printed or coated on the 
last prirTtlng unit wftn the aid of an impression cylinder 
inking/coating unit 
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(57) A retractable in^ne inlgng^coattng apparatus 
can apply either spot or o/erall intgng/coatng materia) 
to a piatd and/or a blanket on tfffi rtret printing unit or on 
any coneecutivo printing unit of any rotary offset printing 
press. The Intdng^ooatirtg apparatus t& pivotally 
mourned wtthin the conventionBl danrpdner space ol 
any IKhographic printing unit. The aqueous corrponent 
of the fiexograpNc printing ink Of aqueous coating 
material la evaporated and dried by high velocity, hot air 
dryerfi and high performance heat and moisture edrac- 
tors 8o that the aqueous or flexographlc ink or coaling 
material on a freshly printed or coaled cheet is dry and 
can be dry-trapped on the nexi printing unit. The ink- 



ing/coating apparatue includes dual cradles that ^jp- 
port firtl end eeeond applicator rooere eo ihat the 
inldng/ooating apparatus can apply a double bump of 
aqueous/riexographic or UV-curable printing Ink or coat- 
ing material to a plate on the plate cylinder, while aimul- 
taneously applying aqueous, flexographre or UV<curab(e 
priming Ink or cooling material to a plate or a blankat on 
the Uankst cylinder, and thereafter onto a sheet as the 
choet Is transferred through the nip between the Islanket 
cylinder and the inpresejon cylinder. A triple bump is 
printed or coated on the last printing unit with the aid of 
an Impreeslon cyGnder inMng/coating unlL 
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Descflptlon 

This invemion reJales generally to sheet-fed or web- 
fed, roiary offset frthooraphic printing presses, and more 
particularly, to a new and Inproved inkino/ooatlng appa- 
ratus for the In-line applicatjon of aqueous or flexo- 
graphic priming inks, primer or protective/decoratrve 
coatings appBdO eimunaneoufity to the plate and Uanket 
of the first or any consecutive prtntinQ unit of any litho- 
graphic printing press. 

Bflfihgrflunfl gf tfte Invention 

Conventional sheet-fed. rotary offset prirrting 
pressee typically Indude one or more pdnting units 
through which indhriduat eheetE are fed and printed. 
After the test printing unit, freshly printed sheets are 
tTBHSferred by a delivery oonveyor to the delivery end of 
the press where the freshly primed and/or coated 
sheets are collected end stacked uniformly. In a typical 
sheet-lad. rotary ofteet printing press such ss Iho Hei- 
delberg Speedmaster line of presses, the dellvBry oon- 
v^r Includes a pair of endless chains canying grippar 
bare whh gripper fingers which grip and pull freshly 
primed sheets from the last irrvression cylinder and 
convey the ^ee^ to the sheet delivery stadcer. 

&nce the Inte used with sheet fed rotary offset 
printing presses are typically wet and tad^, special pre- 
cautions must be tatan to prevem markino and smear- 
ing of the freshly printed or coated sheets as the sheets 
are transferred from one printing unit to another. The 
primed ink on the surface of the sheet dries relativefy 
slowly and Is easily smeared during subsaqusm trans- 
fer between priming units. Maridng, smearing and 
smudging can bo prevented by a vacuum assisted sheet 
transfer apparatus as desalbed in the foltowlng U.S 
Patents: S.113.255: 5.127,329; 5,205,217: 5.228.391: 
5.243,909; and 5.419,254, all b hloward W. OeMoore. 
co-intrentor. and manufaccured and sold by Printing 
Research, Inc. of DallBs. Texas, U.S.A. under Its trade- 
mark BACVAC"-, 

In some printing jobs, offsetting is pret/ented by 
applying a protective and/or deoorailve coating material 
over all or a portion of the fr^ly printed sheets. Some 
coatings are formed of a UV-curabe or water^dispersed 
resin applied as a liquid solution over the freshly printed 
Sheets to protea the Ink from offsetting or set-off and 
improve the appearance of the freshly printed sheets. 
Such coatings are particulariy desirable when decora- 
tive or protective finishes are appDed in the printing of 
posters, record jackets, orochures, magazines, folding 
cartons and the like. 

QeeeriotionQfmft Prior Art 

Various arrangements have been made for apply- 
ing the coaling as an in-line printing operation by i^ng 



the fast printing unit of the press as the coat'ng applica- 
tion unit For eumple. U.S. Patents 4270.463: 
4,685,414; and 4779,557 dlsctose coating apparatus 
wttlch can be moved into position to permit the blanket 

s cylinder of the last printing unit of a printing press to be 
used to apply a coming material over the freshly printed 
sheets. In U.S. Paiem 4,6^1,903 (Bird) there are dis- 
dosed coating apparatus which can be selectively 
moved beovaen the plate cylinder or the blanket cyfin- 

10 der of the last priming unit of the press so the last Faint- 
ing unit can only be used for coating purposes. 
Hcwever, when coaling epparatus of ihese types are 
bmg used, the lasi printing unit cannot be used to prim 
Ink to the sheets, but rather can only be used tor the 

15 coating operation. TTius, while coating with this type of 
In-line coating apparatus, the prtntlng press loses the 
capability of priming on the last prinfing unit as It Is oorv 
vened to a coating unit 

The coaler of U,S. Patem 5,107,790 (SGker et aQ is 

so retractable along an incfined raa for ddendlng and 
retracting a coaler head into en^gemem whh a blanket 
on the blanket cylinder Because of its size, the raa- 
retraetable coater can only be Installed between the last 
printing unit of the press and the deHvery sheet stacker, 

X arv3 cannot be used for imerunit ooaiino. The coater of 
US. Patent 4,615,293 (Jahn) provides tvuQ separate, 
independem coaters located on the dampener side of a 
converted printing unit for apptying lacquer to a plate 
and to a riisber bfanket Consequentty. although a plate 

so and Uanket are prwided, the coating unit of Jahn% 
press is restricted to a dedicated coating operation only. 

Proposals have been made for ^ercoming the loss 
of a printing unit when in-line coating Is used, for enm- 
ple as eel forth in U S Patent 5,176,077 to Howard W, 

3S OeMoore (co<inventor and assignee), which disdoses a 
coating apparatus having an appficattf roder posWonad 
to apply the coating material to the freshly printed sheet 
while the sheet Is still on the last Impression cylinder of 
the press. This allows the last printing unit to prim and 

^0 coat simultaneously, so that no less of printing unit 
capability results. 

Some cortvemional coaters are rail-mounted and 
occupy a large amount of press space and reduce 
access to the press. Elaborate equipment is needed for 

45 retracting such coaters from the operative coating posi- 
tion to the inoperative position, which reduces access to 
the printing unit 

Accordingly, ^ere is a need for an in-line ink- 
Ing/coating apparatus which does not result In the loss 

50 Of a printing unit, does not extend the length of the 
press, and which can prirrt and coat aqueous and f lexo- 
graphic into and coaling nr^erials simultaneously onto 
the plate and Uartket on any tithograpfuc printing unit of 
any lithographic priming press, inefufing the flr^ print- 

es ing unit. 

Objects of the Invention 

Accordinglx, a general object of the present inven- 



2 



28-JUN-1999 18: 17 FROM BIRD a BIRD 



TO 90012149695941 



P. 12/61 



EP0767 0d4A2 



y i 



tion i8 to providd inrprovgd inking^ooming apparatLs 
wTiicti is capable of selectiveiy otiphring Ink or coating 
maierial to a plate on a plate cylinder or ink or coating 
matarial to a pfatd or btanket on a biankm cylinder. 

A ^ec9ic object of the present Invention is to pro- s 
vide Improved inldng/coating apparaius of the charsctor 
descried which ie dictendable into intgng/coating 
engagement whh ehher a plate on a piate cyGnder or to 
a plate or btankm on a blanket cylinder 

A related object of the present Irvemion is to pro- io 
vide Inpromj intgng/coating apparatus of the character 
described wrtich is capable of being mounted on any 
lithographle printing unit of the press and does not Inter- 
fere with operator access to the plaAe cyTtnder, blanket 
cyfinder. or adjacent priming unft&. 

Another object of the pr^em invention Is to provide 
Improved inMng/ooating apparatus of the character 
deso^ed. which can be moved from an operative Ink- 
ing/coating engagement position adjacent to a plate cy(- 
irvjer or a blanket cylinder to a non-operative, retracted so 
posHion. 

Still another object of the present invention is to 
provide Improved inking/coating apparatus of the char- 
acter described, which can be used for applying aque- 
ous. Ilexographtc and ultra-violet curable inte end/or ss 
coatings tn comblnstion with lithooraphlc. flezographfc 
and waterless printing processes on any rotary oftsei 
printing press. 

A related object of the present invention Is to pro- 
vide improved inMng/ooatlng af^saratus of the character so 
descrbed. which Is capable of applying aqueous orlloc- 
ographic ink or coating material on one printing unit, for 
exarnpfe the first printing unit and drying the ink or coat- 
ing material before it is primed or coated on me next 
printing unit so that it can be o/erprlrrted or o^ercoated as 
immediately on the ne^a printing unit wHh waterless, 
aqueous, flexographic or lithographic Inte or coating 
materials. 

Yet another object of the present inventon is to pro- 
vide improved rnking/ooating apparstus tor use on a *o 
multiple color rotary offset printing press that can apply 
ink or coating material separately and/or simuhaneousty 
to the plate and/or blanket of a priming unit of the press 
from a single operative position, and from a single ink- 
ing/coating apparatus. ds 

A related object of the present invention is to pro- 
vUe Improved inWng/ooating apparatus of the character 
Oesa^ed. in which vtrtualty no printing unit adjustmeni 
or alteration is required when the Intdng/eoating appara- 
tus is converted from plate to blanket printing or coating so 
and vice versa. 

Another o^ect of the present invention is to pr^ioe 
improved inkng^ooating apparatus that can be operabty 
mourned in the dampener space of any lithographic 
priming unit for inking/coating engagement with either a ss 
plate on a plate cylinder or a plate or blanket on a blan- 
ket cylinder, and which does not interfere with operator 
movement or activities In the Inierunit space between 
printing units. 



Sumrnarvrfihe Invention 

The ibregoino objects are achieved by a retracta* 
ble. in&ne in)dng/coating apparatus which ^ mounted on 
the danrpener side of any printing unit of a rotary offset 
press for ntovemem between an operative (on-impres- 
sion) inking^ooating position and a reiracied, cfisen- 
gaged (off-lmpresslon) postion. The inking/coating 
apparatus indudss an applicator roller which is movable 
Into and out of engagemem with a plate on a p&ta cytlrv 
der or a blanket on a blanket cylinder. The Inldng/coat- 
Ing applicator head is pivotatly coupled to a printing unit 
by pivot pins which are ntounted on the press side 
frames In the traditiorral darrpener space of the printing 
unit in parallel alignmerrt with tfie plate cyOndor and the 
blanket cylinder. This danpener space mountirrg 
arrangement allows the Ndng^ooating unit to be 
installed between any ed|acam printing unite on the 
press. 

In the preferred embodimem. the applicator head 
Indudes verticaOy spaced pairs of cradle members with 
one cradle pair being adapted for supporting an ink- 
ing/coating applicator roller in alignment with a plate cyt' 
Inder, and tiie other cradle pair supporting an 
inlgng/ooating applicator roller in alignmem with the 
blantet cylinder, respectively, when the oppficator heed 
is In the operaitve position. Because of the pivo^ aip* 
port provided by the pivot pins, the appBcator head can 
be extended and retracted within tif^e Timited space 
available In the traditional dampener space, without 
restriaing operator access to the printing unit cylinSers 
and without causing a printing unh to lose its printing 
capability. 

When the Intorrg/cootirYg apparatus is used In conn- 
bination with a llocograprilc printing plate and aqueous 
or flexographic ink or coating material, the water compo- 
nent of the aqueous or flexographic ink or coating mate- 
rial on the freshly printed or coated sheet is evaporated 
and dried by a high velocity, hot air interunit dryer and a 
high volume heat and moisture asdractor asserr^ so 
that the freshly primed Ink or coating material is dry 
before the sheet is printed or coalad on the nepet printing 
unit. This quick drying process permits a base layer or 
film of InK tor exanple opaque white or metallic (ooti, 
silver or other metaUies) ink to be printed on the first 
printing unit, and then o^rprlnted on the next printing 
unit without back-trapping or dot gain. 

The construction and operation of the present 
invention will be understood from the following detailed 
description taken in conjunction with the accompanying 
drawings which (£sciose. by way of example, tiie prlnd- 
plBS and advantages of tne present Invention. 

Brief Description of the Dfawinos 

FIGURE 1 le e p^ecth/e view of a sheet fed, 
ratary offset printing press having Inldng/eoating 
apparatus embodying the presem invention: 
FIGURE 2 le a simplified perspective view of the 
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singte head, dual cradts inlonB^ooattno apparatus of 
the prasGfTt Invention; 

PIQURE 3 Is a schematic aide e)eK«tlonaI view d 
the printing prese ol Figure i having eingle head, 
dual OBdle inkina^coating apparatua inatalled in the 
tracfiilonar dampener posmon of the fret second 
and last printing units: 

FIQURE 4 is B simplified »de dlevatlonal view 
shoeing the single head, dual cradle inkino/ooaling 
apparatus in the operative inMng/coatlng position 
4or simultaneously printing on the pnnting plate and 
blanket on the fourth printing unit: 
FIGURE 5 is B simplified side etevmional view 
showing the single head, dual cradle inking/ooatlng 
apparatus in the operative position for spot or over- 
all Inlgng or coating on the blanket of the tlrei print- 
ing unit, and showing the dual cradle inMng^ooating 
apparatus In the operatjve position for epot or over- 
ail InMng or coating on the printing plate of the sec- 
ond printing unit; 

FIGURE 6 Is a simplified side elmt'onal view of 
the single head, dual cradle InMng/ooating appara- 
tus or mOURE A and FIQUns 5. partiatly broken 
awa/, lowing the single head, dual cradle Ink* 
ing^coating apparatus In the operative coafing posi- 
tion and having a sealed doctor blade reservoir 
assembty for spot or overall costing on the blanket: 
FIGURE 7 is a schematie vfew blowing a heal 
exchanger and pump assembly connected to the 
single head, dual cradle inlgng^coating apparatus 
Ibr cin^ulating tenperatura controlled Ink or coating 
material to the inlong/coating apparatus; 
FIGURE 8 ie a side elevationaJ view, partlall/ bro- 
ken away, and sirrvlar to FIGURE 6 which lllustraias 
an atternaiive coating head a/rangemem: 
FIGURE 9 is a simplified elevational view of a prim- 
ing unit which illustrates prvotal ooiqpling of the ink- 
ing/coating apparatus on the prtnilng unit side 
frame marriiers; 

FIGURE 10 is a view similar to FIGURE 2 in which 
a pair of sp^ applicator reliefs are mourned in the 
upper cradle and lower cradle, respectively: 
FIGURE 11 Is a side elevational vi^ of a epirt 
applicator roller; 

FIGURE 12 is a peispeciive view of a doctor Uade 
reservoir which Is cemrally partitioned by a seal ele- 
ment; 

FIGURE 13 is a sectional view showing aeallng 

engagemem of the split appltoaior roller at^inst the 

pardTlon seal element of FIGURE 12; 

FIGURE 14 is a view similar to FIGURE B which 

illustrates an alternative inking/coating embodi- 

mem; 

FIGURE IS is a simplified side elevational view of e 
substrate which has a bronzed-like finish which Is 
applied by simultaneous operation of the dual aopti- 
cator roller embodiment of FIGURE 14; 
FIGURE 16 is a side elevational view, party in sec- 
tion, of a pan roDer having separate trarisfer sur- 



TO 



IS 



39 



SO 



faces mounted on a splh fountain pan; 
FIGURE 17 is a ^mpCfled sUe elevaiional view of 
the dual cradle InMng^coatfng apparatus, part'atly 
broken away, which Illustrates an altemative ink' 
tng/coatlng head apparatus taaturing a single doc- 
tor blade asaemttfy. anilox applicator roDer mounted 
on the l^er cradle: and 

FIGURE 18 Is a side elMAonal view, partly in sec- 
tion, of a single doctor blade anilox eppficator roller 
assembly having separate trar^fer surfaces, and a 
^fit fountain pan having separate fbumain com- 
panments, with the separate fountain compart- 
ments being SLfspfied WTth Afferent Inte or coating 
materials from saparaie oft^ress sources. 

Detailed Description of th« Pfeferrfld Embfldlmftnte 

As used herein, the term "processed' ref^s to 
printing and coating methods which can be eppfled to 
either side of a substrate, including the application of 
Gthographic. wateriess. UV-curaUe. aqueous and flezo- 
graphic inte and/or coatings. The term 'substrate' 
refers to sheet and web material. Also, as used herein, 
the temi "waterless prlrrttng piaxe" refers to a printing 
plfite having image areas and non4mage areas which 
are oleophilic and oleophobtc. respectively. 'Wateriess 
printing infr refers to an oil-based Ink which does not 
Gomain a signiflcam aqueous corrfnnem. "Flexo- 
graphlc plate' refers to a flexible printing plate having a 
relief surface which is wettabte by flecoTaphrc ink or 
coating rnateriat. TIexographic printing ink or coating 
material' refers to an Ink or coating material having a 
base constituent of either water, solvent or uv-eurabte 
Dquld. 'UV^able Ifthographic printing ink and coating 
material' refers to oil-based printing Inle and coating 
nf^aterlal6 that can be cured (dried) photomechanicafly 
by e»^&ure to ultravtotet radiation, and that have a 
semi^ste or gel-fike consistency. 'Aqueous printing 
Ink or coating materiar refers to an Ink or coating mate^ 
rial that predominantly contains water as a sofvenl, dilu- 
ent or vehicle. A Vefief plate' refers to a printing plate 
having Image areas which are raised relative to non- 
image areas which are recessed. 

As shown In the exemplary drawings, the present 
invention is embodied in a new and improved in-line ink* 
tng^coating apparaftis. ho-ein generany deslgretad 10, 
tor applying aqueous, f lexographic or UV<urable into or 
protective and/or decorative coatings to sheets or webs 
printed in a 6heel*fed a web-fed, rotary offset printing 
press, herein generally designated 12. in this instance, 
as shown in FIGURE 1, the inlong/coating apparatus 10 
is installed in a four unit rotary offset printing press 12, 
such as that manufactured by Heldeiberger Drudc- 
maschinen AG of Germany under its designation Hei- 
delberg Speedma^er Stw1l02 (40', I02om). 

TTie press iz Includes a press frame t4 coupled at 
one end. herein the right end. to a sheet leader 16 from 
which sheets, herein designated S, are individually and 
sequentially fed into the press, and at the opposite end. 
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with a sheet delrvory ctaeksr 20 in vi/hi^ the fresWy 
printed ^ets are collected and stactod. Interposed 
between the sheet feeder 16 and the ^eet deftvery 
etad^r 20 are four siibstantially identica) sheet prtnting 
units 22. 24. 26 and 26 which can print four different 
cotors onto the sheets as they are transfen-ed threugh 
the press 12. The printing unte are housed whhin print- 
ing towere T1, T2, T3 and T4 formed by side frame 
membeiB 14. 1 5. Each printing tower has a delivery side 
25 and a dampener side 27. a dampener space 29 is 
partially enclosed by the side frames on the dampener 
side of the printing urtii 

As lltuc^ted, the printing units 22. 24, 26 and 28 
are substantiatly identical and of conventiorul design. 
The first printing unit 22 includes an in-^eed transfer cyl- 
inder 30, a plate cyRnder 32. a DlankBt cylinder 34 and 
an impression cytinder 36, aD ojpported fbr rotation In 
paranet alignmem between the press side fr&mee 14, 1 $ 
which define printing unit towers T1 . T2. T3 and T4. 
Each of the first three printing units 22, 24 and 26 have 
a transfer cylinder 38 disposed to transfer the freshly 
Q printed sheets from the adjacent inpresslon cyflnder 

^ and transfier the freshly printed sheets to the nact prinN 

^1 ing unit via an imermedlate transfer drum 40. 

Uj The last printing unrt 26 inctudes a defivery cytinder 

42 rmumed on a deOvery shaft 03. The delrvery cylinder 
ri 42 supports me freshly primed eheet 18 as tt is trans- 

y \ ferred from the last Impression cylir)der 36 to a defrvery 

HJ conveyor system, generally de^gnated 44, which trans- 

fBTs the freeniy primed sheet to the sheet delivery 
^ stacker 20. To prevent smearing during transfer, a llaxi- 

y Ue covering is mounted on the delivery cylinder 42, as 
2 desabed and claimed in US. Patent 4,402.267 to 

pr. Howard w. DeMoore. wnldt Is incorporated herein by 

^ reference. The floxible covering is manufactured and 

y 1 sold by Printing Research, tnc. of Dallas, Texas, U.S.A., 

under its trademarx SUPER BLUE*. Optionally, a vac- 
— uunvasslsted sheet transfer assemuy manufactured 

and sold by Printing Reeearch, Inc. of Dallas, Texas. 
Q U.S.A., under Its trademarl^ BACVAC® ^ be subati- 

y. tuted for the deltvery transfer cylinder 42 and fiexitde 

covering. 

The delivery conveyor system 44 as shwn in FIG- 
URE 2 is of conventional design and includes a pair of 
erxjless delivery gripper tfiains 46. only one of which Is 
shown carrying at regular spaced locations along the 
chains, laterally disposed gripper bais having grippsr 
fingers used to grip the leac£ng edge of a freshly primed 
or coated sheet 18 after It leaves the nip between the 
inpres^n cyTtnder 36 and deHvery cylinder 42 of the 
last priming unit 28. As the leading edge fs gripped by 
the gripper rtngers. the delivery chains 46 pull the sheet 
away from the last Impression cytinder 36 and convey 
the freshly printed or coated sheet to the sheet delivery 
stacker 20. 

Prior to reaching the de&very sheet sQcker, the 
fresNy printed ortl/or coated sheets S pass under a 
delivery dryer a8 which Inctudes a oomt)lnatlon of infra- 
red thermal radiation, high vatotity hot air flow and a 
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high pertormanoe heat and moisture axtractor tor drying 
the ink and/or me proteafv^eoorative coating. Prefer' 
aUy. the defivery dryer 46. including the high perform* 
ance heal and moisture otfraoor is constructed ss 

5 described in U.S. Appflcation Serial lMurTt>er 
OS/116,711. faed Septerr^er 3, 1993. entrtled 'Infra* 
Red Forced Air Dryer and Extractor* by Howard C. 
Secor. Ronald M. Rendleman and Paul D. Copenfocrar, 
commonly assigned to the assignee of the present 

10 Invention, Howard W. DeMoora and licensed to Printing 
Resear*. Inc. of Dallas, Texas. U.S.A., which manufac- 
turefi and ma/kets the delivery dryer 48 under Its trade- 
mark AIR BLANKET"*. 

In the exemplary embodlmem shown in FIQURE 3, 

75 the f ir^ printing unit 22 has a flexographic printing plate 
PF mounted on the plate cylinder, and therefore neither 
an inking roQer train nor a dampening system is 
required. A flexographie printing plate PF Is also 
moumed on the plate qrlinder of the second printing unit 

20 24. The form rollers of the Inldng rofler train 52 shown 
mounted on the second priming unit 24 are retracted 
and locked off to pravem plate contact. Reiographie ink 
Is supplied to The ftexographic plate PF of the second 
printing unit 24 t>y the intdng/cootlng apparatus 10. 

£5 A suitable flexographic printing piste PF is offered 
by E.I. du Pom de Nemoure of Wilmington, Delaware, 
US.A.. under i^ trademark CYREL®. Another source Is 
BASF AMiengeeensehaft of Ludwigshafen, Q^nany. 
which offers a suitable flexographic prin&tg plate under 

so Its trademark NYtOFLEX*. 

The third priming unit 26 as iUusirated in FIGURE 3 
and FIGURE t is equipped for lithographic printing and 
inctudes an inldng apparatus 50 having an inlong roller 
train 52 arranged to transfer ink 0 from an ink fountain 

3S 54 to a lithogr^)hic plate P mourned on the plate cylin- 
der 32. This is accomplished by a fountain roller 56 and 
a ductor roller 57. The fountain roOer 56 projects into the 
ink (oumain 54, whereupon its surtace picks up Ink. The 
fithographic printing ink Q Is transferred from the tbun- 

^ tain roller 56 to the inMng roller train 52 by the ductor 
roller 57. The inking roller train 52 supplies ink 0 to the 
Image areas of the lithographic printing plate P. 

The lithographic printing Ink Q is tran^erred from 
the lithographic printing plate P to an ink receptive blan- 
ks ket B which is mounted on the blanket cylinder 34. The 
inked image carried on the Nankst B le transfened to a 
substrate S as the sulKtrate is transferred through the 
nip between the blanket cylinder 34 and the irnpression 
cylinder 36. 

%o The Inking roller an-angement 52 illustrated in FIG- 
URE 3 and FIGURE 4 is exemplary for use in combina- 
tion wiih lithographic ink printing ptaies P H is 
understood that a dampening system 58 having a 
dampening fluid reservoir DF is coupled to the ihWng 

55 roller iraJn SZ (FIGURE 4), but is not required for water- 
loss or flexographic priming. 

The plate cylinder 32 of printing unit 28 Is equipped 
wnh a waterless printing plale PW. Waterless printhg 
plates are also referred to as dry ptanographic printing 
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plates and are diedosed in the bllonng US. patents: 
3.910,187; Re. 30.670: 4.086.093; ard 4,853.313. Suit- 
able watfirtess priming ptatee can be obtained from 
Toray industries. Inc. at Tok/o. Japan. A dampening 
system is not used for waterlees prirrting, and waterless 
(oil-based) printing Ink is used. The woleHess primirtg 
plate PW has image areas and non-image areas whicti 
are oleophindhydrophaie and otaophobic/hydrophobic. 
respectfvely. The waterless printing plate PW Is 
engraved or erched, with the image areas being 
recessed wHh respect to me non-lmsgs areas. Tt\e 
image area of the waterless printing plate PW Is rolled- 
whh the f lexographtc or aqueous priming ink which is 
transferred by the applicator roller 66. Both aqueous 
and oil-based Inks and coatings are repetlad from the 
non-image areas, and are retained in the image areas. 
The printing ink or coating is then transfen'ed from the 
image areas to an ink or coating recaptiva bf an)«i B and 
is printed or coated onto a sibetraie S. 

For some prirrtng jobs, a fiezographlc plate PF or a 
waterleea printing plate PW Is mounted over a resilient 
pacta'ng such as the blanket B on the Uankst cylinder 
34. fbr axanple as Indicated by phantom lines In printing 
unit 22 of FtQURE 5. An advantage of this alternative 
embodimem is that the waterless plate PW or the flexo- 
graphlc plate PF are resilierrtly supported over the blan- 
ket cyBnOer by the underfytng blanket B or other resiUeni 
pacWng, The radial deflection and give of the resilient 
blonKet B provUes unfferm, poeitrve engagement 
between the appIicatDr roller 66 and a flezographic plate 
or waterless plate. 

In that an^gement, a plate is not mounted on the 
ptate cylinder 32; instead, a waterless plate PW is 
mounted on the blanket cyti^ar. and the Inked image 
on the waterlees printing plate is not offset but is Instead 
transfen'ed direct from the waterless priming piste PW 
to the substrate 6. The water componem of f le»graphic 
ink on the freshly primed sheet is evaporated by high 
velocity, hot air dryers and high volume heat and mois- 
ture extractors so that the freshly printed aqueous or 
llezogFapftlc Ink Is dried before the substrate is primed 
an the next printing unit 

Referring now to RQURE 2. FIGURE 3 af*j FIG- 
URE 9, the cnldng/coating apparatus 10 is prvotally 
mounted or the stie frames 14, 15 tor rotation about an 
axis X. The inidng^coating eppamtus 10 Indudes a 
frame 60, a hydraulic motor 62, a lower gear train 64, an 
upper gear train 65. an applicator roller 66. a eealed 
doctor Hade asserrtily 68 (FIGURE 6), and a drip pan 
DP. all nnounted on the frame 60. lh& external poriph- 
eraJ surface of the applicator rofler 66 is wetted by con- 
taa with liquid coating material or ink contained in a 
reservoir 70. 

The hydraulic motor 62 drives the applicator roller 
66 synchronously with the plate cylinder 32 and the 
blanket cylinder 34 in response to an RPM control sig- 
nal from the prees drive (not illustraied) and a feedback 
signal developed by a tachometer 72. While a hydraulic 
drive motor is preferred, other drive means such as an 



electric drive motor or an eoUvalem can be used. 

When using wateriess printing plate systems, the 
terrperature of the waterless printing Ink and of the 
waterless printing plate must be dosely controilad for 
s good irrage reproduction. Fbr enmpte, fbr waterless 
offset printing with TORAY ««tertes8 printing plates PW. 
(t is absolutely necessary to control the wateriess print- 
ing plate sunaee and waterless ink terrpemture to a 
very nan-ow range, for enmple 24*C (75*F) to 27"C 

10 (eo'F). 

Referring to FIGURE 7. the reservoir 70 Is supplied 
with ink or coating which Is temperature controlled by a 
heat exchanger 71. The temperature controlled Ink or 
coaling material is ciroj^ed by a positive dsplacement 

IS pimp, for eacample a peristaltic punrfx through the reser- 
voir 70 and heat occhartger 71 from a source 73 through 
a supply conduit 75 and a return oondud 77. The heat 
axchanger 71 cools or haats the ink or coating mmerlal 
and maintains (he Ink or coating and the priming plate 

20 within ihe desired narrow terroerature range. 

According to one aspect of the presam Invemion. 
aqueeuQ/Tiexegrapnic Ink or coating material is suppGed 
to the app&cator roller 66, which transfers the aque- 
ous/flexograDhic ink or coating material to the priming 

26 plate (FIGURE 7). which rr«y be a watertess priming 
plate or a flexographie printing plate. When the ink- 
ing^coating apparatus is used for applying aqveous^lex- 
ograpnlc Ink or coating mmerial to a wat^ess priming 
plate PW, the inking roOer train 52 Is not required, and is 

30 retracted away from the printing plate. Because ffie vis- 
cosity of aqueous^axographic printing ink or coating 
matsrial varies with temperature. It Is necessary to hest 
or cool the aqueous^lflxographie prirrting ink or coating 
material to compensate fof ambient temperature varla- 

35 lions to rnaimain the ink visco^ in a preferred operat- 
ing range. 

For example, the temperature of the priming press 
can vary from around 60*F (15*C) in the momlng, to 
around aS'F {29*Cj or more In the afiemoon. The vis- 

40 eoslty of aqueousAlexographic priming ink or coating 
material can be marginally high when the ambient tem- 
perature of the pr^ Is near 60*F (15*0, and the vis- 
cosity can be marginally low when the ambiem 
temperature of the press exceeds 85'F (29*C). Conse- 

4s quently. it is desirable to control the tenperaiure of the 
aqueous/f lexographic printing ink or coating material so 
that it will maintain the surface temperature of wateriess 
printing plates witNn the epeeifiod temperature range, 
f^oreover. the Ink/'coating material temperature should 

so be controlled to maintain the tack of the aqueous^lezo- 
graphic printing Ink or coating material within a desired 
range when Ihe ink or coating material is being used m 
connection wim (taxographlc priming processes. 

The applicator roller 66 is preferably an anlioz fluid 

55 metering roller wtiich transfers measured amounte of 
printing Ink or coating material to a pfate or btanKel The 
Burtece of an aniloi roOer is engraved whh an array of 
cfoseir epaced. shallow depressior^ referred as 'cells*. 
Ink or coating from the reservoir 70 flows into the caHs 
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as (he onQoK rdler turns through the reservoir. The 
transfer suffaca of the anflox i^ller is Idoctored" (wipad 
or GOBped) by dual doctor blades 6eA, 686 to remove 
excess ink or coating material. TTia Ink or coating 
metared by ^e anifox roller le ttnt corttained wfthln the 
cells. The dual doctor blades G8A. GSB atoo eeal the 
supply ressrwlr 70, 

The anilox appficaior roDer 66 ts cylindrical and may 
be construaed in various cSametsrs and lengths, con- 
taining cells of various sires and shapes. The volumet- 
ric capacity of an anto roder fc determined by cell elza, 
shape arxf number of calls per unit area. Depending 
upon the imended application, tne call panem may be 
fine (many small ceita per unit area) or coarse (f»ver 
large cells per unit area). 

By supptying the ink or coating material through the 
inidng^eoating apparatus 10. more Ink or csattng mate- 
rial can ba applied to the sheet S as compared with tne 
InWng roller train of a lithographic printing unit Moreo- 
ver, color Intene^ Is stronger and more brllliarrt 
because the aqueous or flexographic ink or coaling 
material is applied at a much heavier film thtdoiess or 
weigftt than can be applied by the lithographic process, 
and the aqueous or flexographic colors are not diluted 
by darrpening solution. 

Preferably, the sealed doctor blade assembly 68 Is 
constructed as described In U.S, Patent 5.176.077 to 
Hovward W. DaMoore. co-inventor and assignee, which 
Is incorporated herein by reference An advantage of 
using a sealed reservgir is thai fast drying ink or ooating 
material can be used. Fast drying ink or coating material 
can be usod in an open fountain 53 (see FIGURE 8); 
however, open air exposure causes Ihe water and sol- 
vents in the fafit<<3rylng Ink or coating material to evapo- 
rate ^er, thus causing me ink or coan'ng material to 
dry prematurely and change viscosity Moreover, an 
open fountain emits unwanted odors Into the press 
room. \A/hen the seated doctor blade aesemtily is uti- 
lized, the purrp (FIGURE 7) which circulates ink or coat- 
ing material to the doctor blade head is preferably a 
peristaltic punp. which does rvi Inject air trrto the feeder 
lines which supply the ink or coating reservoir 70 and 
helps to prevent the fpmiation of air bubbles and foam 
wTlhin the ink or cootino material. 

An inking/boating apparatus 10 having an alterna- 
tive appGcator roller a^angemem is illustrated In FIG- 
URES 10-13. In this arrangement iho engraved 
metering surface of the anilox applicator rollers 66. 67 
are pamtloned by smooth seal surfaces 66C wnich sep- 
arates a ftret engraved peripheral surface portion 66A 
from a second engraved peripheral eurfece portion 666. 
Likewise, smooth seal surfaces 660, 66E are formed on 
the opposite end portions or the applicator roller 66 for 
engaging end seals 134, 136(FIGURE 12) of the doctor 
blade reservoir The upper applicalor roller 67 has 
engravad anDox metering suflacas 67A and 676 which 
are separated by a smooth seal band 67C. 

Refentig now to FIGURE 12 and FIGURE 13. the 
reservoir 70 of the doaor blade head 66 is partitioned 



by a curved seal element 130 to fotn two separate 
dtambers 70A. 708. The saal demem 1 30 is secured to 
the doctor blade head within an annular groove 132. 
The seal element 130 Is preferably made of poly- 

8 urethane foam or other durable, resident loam material. 
The seal element 130 is engaged by the seal band 66. 
thus forming a rotary seal whidi blocks the leatage of 
ink or coaling rrraterial from one resenroir chamber into 
the other resennir ehamt>er. Morewer. (he seal band 

Iff provides an unprinted or uneosted area which sepa- 
rates the primed or ooated areas from each other, which 
is needed for woric and turn printing |obs or other print- 
ing jobs which print two or more separate images onto 
the same substrata 

18 Another advantage of the spin appOcator roDer 
embodiment is that it enablee two or more flocographie 
inks or coaling materials to be printed elnuHaneously 
within the same utnograpnlc priming unit That ^ the 
resen^ir chambers 70A, 70B of the i^r dooor blade 

» BGsembly can be suppfted with gold Ink and alver ink. 
for exarrple. wt\ile (he reservoir chambers 70A. 70B of 
the lower doctor blade asserrtity can be supplied with 
inks of two addrttonal oolois, for atample opaque white 
ink and blue ink. This permits the opaque white ink to be 

2s overprinted whh the goU ink. and the blue ink to be 
overprinted with the silver Ink on the sanne printing unit 
on arry Gthographic press. 

Moreover, a catalyst can be used in the upper doc- 
tor blade reservoir and a reactive ink or coating material 

99 can be used in the lower doctor blade reser>oir. This 
can provide various effects, for mnple inproved 
cnemlcal resistance and higher gloss Imls. 

The sp&t applicator roller sections 67A» 67B in the 
upper cradle posHion can be used fa applying two sep* 

35 arate Inte or coating materials &nuItaneoualy, fbr 
example flexographic. aqueous and ultra-violet curable 
tnte or coating materials, to separate surface areas of 
the plate, while the l^wer applicator roHer sect?or\s 66A. 
66B can apply an IntUator layer and a nticn>-ertcap8u- 

^ laled layer stmultaneousty to separate blanket surface 
areaa Optionally, the metering surface porijons GGA. 
66B can be provUad with dffferent celt metering capac- 
ities for providing ^rent priming effects whidi are 
being printed simultaneously. For example, the screen 

49 line count on one half^saction of an anilox applicator 
roller is prefvabiy in me range of 200-600 Qnes per inch 
(79-236 lines per cm] for half-tone inrtagee. and the 
screen tine count of the other hall-section te preferably 
In (he range of 100-300 Gnes per inch (39-116 lines per 

60 cm) tor overall coverage, high weight appBcations such 
QS Opaque white. This spGt armngement In combination 
with dual applicator roderc is particutarfy advantageous 
when used in connection with 'work and turn* printing 
jobs. 

sc Refening again to FIGURE B, Instead of using the 
sealed doctor blade reservoir assembly 66 as ^own rn 
FIGURE 6, an open foumain assembly 69 Is provided by 
the foumain pan 53 which contains a volume of liquid ink 
Q or coating material. The liquid ink or coaling material 
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is tmnsfetrcd to the applicator rellGr 66 by a pan roHer 
SS which cums in corttact with Ink Q or ooating motefial 
rn me foumain pan. If a Gpirt appltcatDr rdler is used, fha 
pan rotler 55 is aleo epTtt, end the pan Is dlvtdad Into two 
pen sections 53A. S36 by a eeparalor plate ae 
shown In FIGURE 16. 

In the alternativo errtediment of FlGU^ 16. the 
pan roltfir 55 Is dh/Ued Into two pan roller sections SSA. 
55B by a centraDy locaied, annular oroove SB, The sep- 
arator plate S3P is received within and centraOy aGgned 
wHh the groove 59. but does not touch the adjoining 
roller faces By this arranoement two or more Into or 
coating materials Qi. 02 are comained within the open 
pan sect'ons 5SA, 56B for transfer by the split pan roller 
sections saA. S36. respectively. This permits two or 
more flaxographlc Inte or coating materials to be trans- 
ferred to two separate image areas on the plate or on 
the blanket of the same printing urtii Thie arrangement 
is panlcularly advantageous for work and turn printing 
jobs or other printing jobs which prim two or more sepa- 
rate images onto the same substrata 

The frame 60 of the InHngtooating apparatus 10 
Includes side suppon members 74. 76 which support 
the applicator roOer 66, gear train 64, gear train 65, doc- 
tor blade assembly 68 and the drive motor 62. The 
appflcator rolier 66 is mounted on stub shafts 6aA. 63B 
which are supported at opposite ends on e lower crBde 
QSStfnbly 100 formed by a pair of side euppon mem- 
bers 76, 60 which have sockets 79, 61 and.retainer caps 
101 . 103. The stub shafts are received in roller bearings 
1Q5. 107 which permit free rotsAlon of the applicator 
roller 66 about its longitu^nal axis Al (axis A2 In the 
upper 9adle)- The ret^ner caps 101 . 103 hold the stub 
Shafts 63A. 63B and bearings 105, 107 In the sockeis 
79, 61 and hdd the applicator roller 66 in parallel allgn- 
mertt with the pivot axis X. 

The side support memt)er6 74, 76 also have an 
upper aadle assembly 102 formed by a pair or side sl^^ 
port members 82. 84 which are vertically spaced wnh 
reject to the lower side plates 76, 60. Each cradle 100.- 
102 has a pair of sockes 79. 81 and 83. 85. resgec* 
tively, tor holding an appncator roller 66. 67 for Gpot 
coating or inking engagemem with the pnnting plate P 
on the plate cylinder 32 (FIGURE 4) or with a printing 
plate P or a blanket B on the btankst cylinder 34. 

Preferably, the appncator roller 67 (FIGURE 6, FIG- 
URE 9) the upper cradle (plate) position is an anilox 
roller tiaving a resltiem transfer surface, tn the dual cra- 
dle arrHngemem as shown in FIGURE 2, the press 
operator can quicWy change from blanket Inking/coating 
to plate inMng^ooating within minutes, since It is only 
necessary to release, remove and reposition or replace 
the appGcator roller 66. 

The capability (o simultaneously prim in the flexo- 
graphtc mode, the aqueous nmde. the waterless inode, 
or tfie tithogrsphic mode on drfferent printing units of the 
same lithographic press and to print or coat from either 
the plate position or the blanket position on any one ol 
the priming units is refened to herein as the 



UTHOFLEXT* printing process or system. 
LITHOFLfX*" is a trademark of Printing Research, Inc. 
of Dallas. Tbxas, U.8.A.. earcluave licersee of the 
present invention. 

5 RflEferrtng now to FIGURE 14, an inh'ngteoafing 
apparatus 1 0 having an inWng/oosfing assembly 109 of 
an alternalrve design is inetaned In the upper cradle 
position for apptying ink end/or coating nr\aterial to a 
plate P on the plate cytindar 32. According to this alier- 

10 native embodiment, an applicator roller 67R having a 
resiliem transfer surface is coupled to en anilox fluid 
metering roller which transfers measured amounts of 
priming ink or coating material to the plate P. The anilax 
roller 1 11 has a transfer eurtaeo constructed of metal. 

IS ceramic or composite materfal whidi is engrayed with 
cells. The reslUem appllcaior roaer 67R Is Interposed in 
transfer engagement with the plate P and me metering 
surface of the anUox roller 111. The resAlent transfer 
surface of the appflcator roller 67R provides uniiorm, 

so positive engagement with the plate. 

Refen-lng now to FIGURE 17, an InWng^coating 
apparatus 10 having an ahemative InMng/coating 
assembly 113 Is Installed In the tower cradle asserrtily 
100 for applying flexographic or aqueous ink and/or 

35 coating material Q to a plate or blanket mourned on the 
Uankert cylinder 34. tnstead of using the sealed, dual 
doctor blade reservoir assembly 68 as shouvn in FlG- 
. URE 6. an open, single doctor blade aniloc roller 
assembly 113 ia supplied with liquid ink Q or coating 

30 rroterial contained in an open fountain pani 17. The fiq* 
u)d Ink or coating material Q Is transferred to the 
engraved tranefer surface of the anHox reDtf 66 as it 
turns in the fountain pan 1 17. Excess ink or coating 
material Q Is remo^ from the engraved transfer sur- 

35 face by a single doctor blade 6BB. The tlqukj Ink or coat- 
ing material Q is pumped from an off-press source, for 
eaianple the drum 73 shown in FIGURE 17, through a 
supply conduit 1 19 Into the fountain pan 1 1 7 by a pump 
ISO. 

^ For overall InHng or coating jobs, the metering 
transfer surface of the anaoz roller 66 extends over its 
entire peripheral surface. Howover. tor certain priming 
jobs which print two or more separate images onto the 
same substrate, for ej^mp]^ work and turn printing Jobs, 

«5 the meiering transfer surface of the eniloK app&cator 
roller 66 is partitioned by a centraDy located, annular 
undercut groove 66C which separates first and second 
metering transfer surfaces 66A. 66B as shown In FIG- 
URE 11 and RGURE18. 

59 The single doctor blade 66B has an edge eeE 
which wipes simultaneoualy against the split metering 
transfer surfaces 66A. 66& In this single blade, spfa ani* 
lox roller embocfiment 113. it is necessary to ^ovide 
dual si^y sources, for eiAmple drums 73A, 73 B, dual 

SS supply lines n9A, 119a and dual pumps 120A. 120B. 
Moreo\/er. the fountain pan 1 1 7 also qpQt. and the pan 
117 Is divided Into two pan sectione 117A, liTBby a 
separator plate 121. as shown in FIGURE 16. The sep- 
arator plate 121 Is centrally aligned with the undercut 
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Oroo^ 66C. but does not touch the adioining roller 
faces. 

Ahhough the single blade, Gplit anlloc applicator 
rdOer asfierrtty 1 13 shown mounted In the lower cra- 
dle poeftion (FIGURE 17). It should be underetood mat 
the single blade, split anilox applicator roller assombiy 
1 13 can be mounted and used in the upper cradle por- 
tion, as well. 

Accon£ng to another aspect o1 the present inven- 
tion, the hiKino/ooatlno apparatus 10 is pivotaHy coupled 
on horizontal pivot pine asP. 90P which allows the single 
head, dual cradle IntdnQ/ooating apparatus 10 to be 
mourned on any Ifthographie printing unit. Referring to 
riQURE 9. the horizontal pivol pins 68P. dOP are 
mourned within the tmdrtionaJ dampener space 2S of 
the prlntlr>g untt and are secured to the press side 
frames 14. 15. respectively. Preferably, the prvot support 
pins 68P, 90P are secured to the press side frames by a 
threaded fastener. The pivot support pins are received 
within circular openings 86, 90 which Intersect the side 
suppon members 74. 76 of the InMng^coating apparatus 
10. The horizontal ei^port pins 8dP. 90P are disposed 
in parallel alignment with rotational axis X and with the 
plate cylinder and blanket cylindert and are in longitudi- 
nal allenment with each other. 

Preferai^, the ph/ot pins asP, 90P ere located in the 
dan^ener space 29 eo that the rotational axes A1 . A2 of 
the appUcator rollers 66. 67 a/e elevated with respect to 
(he nip contact poirrts N1, N2. 8y that errangemerrt. the 
transfer point between the appUcasor roller 66 end a 
blanket on the blanket cylinder 34 (as shown in PIGUAE 
8) and the transtar point between the applicator roQer 66 
and a plate on the plate cylinder 32 (as shmvn In FtO- 
UR£ 5) are abo\/e the radius lines R1, R2 of the plate 
cylinder and the blanket cylinder, respectively. This per- 
mits me inMno^coailng spparmtus 10 to move clockwise 
to retract the applicator roller 66 to an off-impresfiion 
posft'on relative to the blanket cylinder in response to a 
single eadenslon stroke of the power actuator arms 
104 A, 106A. Similarly, the applicator roller 66 Is moved 
counterclockwise to the on-lmpression operative posi- 
tion as shown in FIGURES 4. 5, 6 and 6 by a single 
retraction stroke of the actuator arms 104 A. 106A. 
respectively. 

Preferably, the pivot pins are made of eteel and the 
side support members are made of aluminum, with the 
steel pivot pins and the aluminum collar portion bader* 
ing the circular openings 88, 90 Ibrmtng a tow friction 
iournaJ. 6y thb arangement, the tnklng/coatlng appara- 
tus 10 is freely rotatable dockwtse and counterclock- 
wise with respect to the pivot pins 88P. 90P lyplcally. 
the arc length of rotation is approximately 60 mils (about 
1 ,S mm). Consequently, the inkino/coating apparatus 10 
is almost totaify enclosed wtihin ihedanpener space 29 
of the printing unit in the on-irrpressfon position and in 
the off-impression position. 

The cradle assemblies 100 and 102 position ihe 
applicator roller 66 in inhrn^/ooating alignment with the 
plate cylinder or tslantet cyfinder, respectively, when the 



tntdng/coating apparatus 10 Is extended to the operative 
(on-hrpresston) position. Moreover, because the ink- 
ing/coating apparatus 10 is Instaltad within the darrp- 
ener space 29, Q is capable of freely rotattng tmougn a 

5 small arc while amending and retracting without being 
otsstruaed by the press side frames or other parts of the 
printing press. Th'rs makes it possible to install the ink- 
ing^coating apparatus 10 on any lithoeraphie priming 
unit Moret^ar, because of Its internal mounting position 

10 v^n the danpener space 29, the prdeciion of the ink- 
ing/coaling apparatus 10 Into the space between prim- 
ing units is rnlnimal. This assures unrestricted operator 
access to the priming unit when the appdcator head is in 
the operative (on-impreeelon) and retracted (off-tmpres- 

is sion) positions, 

As shown in FIGURE 4 and FIGURE S. movement 
of the inking/coating apparatus 10 ts counterdockwise 
from the retracted (otMmpression) position to the oper- 
ative (oa4mprBSSlon) postiion. 

20 Although the danpener side Installation is pre- 
ferred, the in^Qng/coating apparatus 10 can be adapted 
tor operation on the delivery side of the printing unit, 
with the Inldng/coonng apparatus being movable from a 
retracted (ofl-impresslon) position to an on-inpressfon 

2S position for engagemem of the applicator roller with 
either a plate on the plate cyfinder or a Uanket on the 
blanket cylinder on the deli>^ side 25 of the printing 
urit 

Movement of the inlong/ooailng apparatus 10 to the 

30 operatK/6 (orv-lrrprasslon) position is produced by 
power actuators. preferat)iy doiitle aolng pneumatic 
cylinders 104, 106 which have extendable/retractable 
power transfer arms 104A. 106A, respectively The first 
pneumatic cylinder 104 Is pluotaily coupled to tne press 

ss frame 14 by a pivot pin 108, end the second pneumatic 
cylinder 106 is pivotally coupled to the press frame 15 
by a pAAt pin 1 1 0. In response to selectrve actuation of 
the pneumatic cyfinders 104. 106, the power transfer 
arms 104A, 106A are eodended or retracted. The power 

40 tmnsfer arm 104A is pivatBll)r coined to the ^e sup- 
port member 74 by a pivot pin 1 1 2. Ukowlse, the power 
tTBHEfer arm 108A Is pivotally coupled to the side sup* 
port member 76 by a pivot pin 1 14. 

As tne pcMrer arms extend, the inlgngAooating appa- 

45 ratue 1 0 Is rotated clockwise on the pivot pins B8P, 90P, 
thus moving the applicator roller 66 to the off-impres- 
sion position. As the power arms retract, the Ink- 
ing^coBter apparatus 60 is rotated coumerdockwise on 
the pivot pins 88P, 90P, thus moving the applicator roDer 

so 66 to the on-crrpresslon position. The torque applied by 
the pneumatic actuators is transmitted to the Ink- 
ing/coating apparatus 10 through the pivot pin 112 and 
pivot pin 114. 

Fine adlustmem of the on-impreesian position of 

SB the applicator roller refatfve to tne plate cylinder <x the 
blanket cylinder, and of the pressure of roner engage- 
ment is provided by an adjuetaUe stop assembly 115. 
The adjustable stop assemfafy 1 15 has a threaded bolt 
1 16 which is engagable with a b^l crab 11& The bell 
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crank 1 18 *« pivotalty coupled to the side support merrv 
ber 74 on Q pin 120. One end o( the betl crank 116 is 
er^gagefiie by the threaded bo(t 116. and a cam roller 
122 ts mounted for rotation on opposrte end. The 
e^tQnfl poim o< ongagement ts edjueted by rotation of 
tha bolt 116 eo that the applicator roller 66 ts properly 
pofiitionfid tor Inklng/coating engagament with the plate 
P or biankfift B and provides the desired arnourn of ink- 
Ing/ooating pressure when the inhing/coatinfi assembly 
60 IS moved to the operative position. 

This an^gement permits the in-Bne inking/ooating 
appamms to operate effectively without enaoaching In 
the intemnit space between any adjacent printing units, 
and without blodang or obstructing access to the cyGn- 
ders of the printing units when the Inhing/ooating appa- 
ratus is in the extended (off-Jmpression) position or 
retracted (orvtmpreseion) position. Morec^er when the 
in-line tnMng^ting apparatus Is tn the rotmcted posi- 
tion, the dodDT btade reservoir end coating circulation 
lines can be drained arvl flushed auTomailcally while the 
printing press is running as well as when tite press has 
been topped for change-over Irom one Job to another 
or from one type of ink or coating to another. 

Substrates which are pnmed or coated with aque- 
ous flaxographic printing inte require high velocity hot 
air for drying. When priming a flexographic ink such as 
opaque white or metallic goM. it is always necessary to 
dry the primed subetrates benveen pdriting units before 
overprinting them. According to the present iwention. 
the water oDmpanam on the surtace of the freshty 
printed or ooaed substrate S is evaporated and dried ^ 
high velocity, hot air imerunlt dryer and high volume 
heat and moisture ajdractor units 124. 126 and 129. as 
Shown in FtOUfte 2. RGURE 4 and FIGURE 5. The 
dryer/eMTBCtor units 124, 126 and 128 are orlemed to 
direct high velocity heated air onto the freshly 
prrnted^cooted substrates as they are transferred by the 
Impression cylinder 36 end the intermediate transfer 
drum 40 or one printing unit and to another transfer cyl- 
inder 30 and to the impression cylindo' 36 of the neti 
priming unit By that an^ngament the freshly printed 
ftemorapmc Ink or coaling material is dried before the 
eut»strate S ts overprinted by the nead printing unit. 

The high velocity, hot air dryer and high perform- 
ance heat and moisture extractor units 124, 126 and 
128 utaize high velocity air jets which saii) and break- 
up the moist air layer which cfings to the surface of each 
freshty primed or coated sheet or web. Within each 
dryer high velocity air Is heated as it flows aaoss a 
resistance heating element within an air deltvery baffle 
tube. Hqh velocity jets of hot air are discharged through 
muttipiB airflow apertures into an exposure zone 2 (FIG- 
URE 4 and FIGURE 5) and onto the freshty 
primed/coated sheet S as it is transferred by the inpres- 
sion cyllnd^ 36 and transfer domi 40. respectivety. 

Each dryer assemUy includes a pair of air delivery 
dryer heads 124D. 126D and 1280 which are airanged 
in spaced, side-by-side relationship. The high velodty. 
hot air dryer and high performance heat and moisture 



enracior units 124. 126 and 128 are preferably con- 
structed as disclosed in co-pending US. Patem Appfi- 
catfon Serial No. 08/132<5a4. filed October 6. 1993. 
emriled 'High velocity Hot Air Dryer*, to Howard W. 

s DeMoore. cotnventor arrf assignee of me presem inven- 
tion, and which is incorporated herein by reference, and 
wtiich is nr^arheted by Printing Research, Itk. of DaQas. 
Texas. U.S.A.. urvJer its trademark SUPER BIOJE HV~. 
The hot mdsture-taden air displaced from the sur- 

ro face of each printed or coated sheet is extraeied from 
the dryer eiqxisure zme Z and exhausted from the 
printing unit by the high volume extractors 124. 126 and 
128. Each eaoradof head Includes en ettractor manifold 
124E, 126E and 128E coupled to the dryer heads 124D, 

15 1260 and 128D and draws the molGlure,volsb1es. odors 
and hot air through a longitudinal air gap 0 between the 
dryer heads. B«&1 results ere obtained when tttfraction 
Is performed stmuftaneousty with drylna Preferably, an 
oeiractor is cfoeely coupled to the ei^oGure zone z at 

2Q each dryer location as shown in FIGURE 4. Extractor 
heeds 124E. 126E and 128E are mourned on the dryer 
heads 1240. 126D and 1280, respectivaly. with tne lon- 
gitudinal extractor air gap G fadng directly into the 
ei^osure zone Z. Aoconfng to this arrangement each 

25 primed or coated sheet is dried before It Is primed on 
the next prirrting unit 

The aqueous water-based inks used In f leocographic 
printing 9/aporste at a relatively moderate temperature 
pr^ed by the interunit high vetodty hoi air dry- 

30 er^extractora 124, 126 and 128. Sharpness and prim 
quality are substantially Impruvod since the flexographic 
Ink or coating material is dried before it is overprimed on 
the next printing unit Since the freshty primed flexo- 
graphic ink ifi dry, dot gain is siibstantiaUy reduced and 
bacK-trapping on the btanket of the nect printing unit is 
virtually eliminated. This intmnit drying/exiracilng 
arrangement makee it possible to prim flaxographic inte 
such as metalEc Ink and opaque white ink on the first 
printing unit, and then dry-tnap and overprlm on the sec 

40 ond and eubsequem priming units. 

Moreos^er, this arrangement permits the firet print- 
ing unit 22 to be used as a ooater in which a flexo' 
graphic, aqueous or UV-curable coating material is 
applied to the lowest grade substrate such as recycled 

45 paper, cardboard, plastic and the like, to trap and seal- 
In lint dust, spray powder and other debris and provide 
a smoother, more durable priming surface which can be 
Overprinted on the next printing unit 

A first down (primer) aqueous coating layer soal^n 

60 the surface of a low grade, rough sutsstraie, for exan^le. 
re<ycled paper or pla^c, and improves overprimed dot 
definition and provides better ink lay^iown wh3e pre- 
venting strike-through and show-through. A flexo- 
graphic UV-curable coating mararial can then be applied 

ss downstream over the primer coating, thus producing 
higher coating gloss. 

Preferably, the applicator roOer 66 is constructed of 
composite carbon f^ material, metal or ceramic 
coated metal when it is used for applying ink or coating 
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material to the btankei B or other reeiEent mattrio) on 
the btankat CfGnder 34. When the applicator roHer 66 is 
applied 10 the ptate. rt is preferably constructed as an 
anaox roller having a resilient, corrpressaile iranstBr 
surface. Suitable resilient roller surface materialc 
indude Bana N syniheitc rubber and EPDM {lerpolymer 
etastomer). 

It has been demonstrated In prototype testing that 
the inking/ooating apparaus 10 can apply a wide range 
of rnk and coating types, including nuorescem (Oay 
Glo}. pearlescent meialllcs (goM, Gilver end other met- 
ate). gtlRGf. scrsnch and snrfl (micm-encapsulatad tra* 
granoe). scratch and rdi/eal. luminous, pressure- 
aensldve adhesive and the like, as well as UV-curable 
and aqueoLB coalings. 

Whh the dampener aseennbly remo/ed from the 
printing tfiit the inktng/coating apparatus 10 can easily 
be installed (n the dampener space for soledivety apply- 
ing llQxographic InlQ mxifor coatings to a tlaxographlc 
or waterless pnnting plate or to the blanket Moreover, 
overprinting of the flexogmphic Into and coatings can 
Q be pertormed on the nett prtniing unit since the flexo- 

, ~ graphic Inte and/or coatings are dried by the high vefoc- 

f1 rty. hots air Interunit dryer and high volunrw heat and 

\M moisture extractor assembly of the present Invention 

The flexographic inte and coatings as used in the 
j f? present irrvention contain colored pigments and/or solo- 

'f ; Ue dyes, binders which fix tha pif^ents onto the sur- 

%' f^e d the suDstraie. waxes; defoamers. midceners and 

in eolvente. ^eouG printing Inis predominantly contain 

water as a c£Iuent and/or veNde. The tNckeners whfch 
' are preferred include algonates. starch, cellulose and its 

» derlvatlv9s. tor example cellulose esters or celiuloee 

£^ e&tore and the like. Coloring agents Including organic as 

well as inorganic pigments may be derived from dyes 
'^^ whlcharelnsolubleln water and sotvents- Suitable bind- 

M ere include acrylatee and/or polyvfnylettlorlde. 

f=% When metallic inl« are printed, the cells of the ani- 

^ lox roller must be appropriately steed to prevent the 

hJ metal partides from getting stuck within the cells. For 

exanpte, for metallic gold ink. the anilox roDer should 
have a saaen line count fn the range of 175-300 lines 
per inch (68-118 lines per cm). Praterabiy. In. order to 
teep the anilox roller cells dear, iho doctor blade 
assembly 68 Is equipped with a bristle brush BR (FIQ- 
URS 14) asseitonh In US. Patent 5.425.809 to Steven 
M. Person, assigned to Howard W. DeMoore, and 
licensed to Prrnting Research. Inc. of Dallas, Tecae. 
U.S.A., which is incorporated herein referenca 

The inking/coating apparatus 10 can also apply UV- 
curablo inte and coatings. If UV-curab)e inte and coat- 
ings are utilized, ulta-violet dryers/extractors are 
installed adjacem to the high veiodiy hoi air 
dryer/extractor units 124. 126 and 128. respedivety. 

II will be appreciated that the UTHOFLEXi^ printing 
process oescrlbea neretn makas it possible to selec- 
trvely operate a printing unit of a press in the llino- 
graphic pHnting mode wNIe simultaneously operating 
arwnhef priming unit of The same press in either the tlex- 
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ogrspnic printing mode or In the waterless printing 
mode. whHe also providing the capabiEty to prim or coat 
separately or simultaneoushr. from either the ptate posi- 
tion or the UankBt posftkm. The dual cradle support 

s arrangement of the prasam invention makes it possible 
to quiddy change over from inldng^ooating on the blan- 
ket cylinder position to intons/coattng on the plate cylin- 
der position with minimum press down-tinrta since it Is 
only necessary to remove and reposition or roptace the 

10 applicator roller 66 wtiile the Inklng/coating apparatus 
10 is in the retracted position. It Is only necessary to 
remove four cap screws, Pift the applicator roner 66 from 
the cradle, and repositian It In the other cradle. All of this 
can be accomplished In a few mirvAe& without remov- 

Tff ing the inMng/coating apparatus 1 0 from the press. 

tt ts possible to spot coat or overall ooat from tha 
plate posWon or from the bianket position wHh ffaxo* 
graphic inte or ooa;tings on one printing unit and then 
spot coat or overall coal with UV-curable Info or coat- 

so ings from the plate position or f^om the blanket position 
on another Anting unit dunng the eame press run. 
Moreover, tha press operator can spot or overall coat 
from the plate for one job, and then spot and/or overall 
ooat from the blanket on the neea job. 

X The positioning of the appHcator roller relative to the 
plate or blanket Is repeatatie to a predetermined preset 
operative position. Consequently, only minor printing 
unit modrf icatk>ns or alterations may be required tor the 
LITHOPLEX^ process. Although automatic extension 

39 and retraction nave been described In oonnecton with 
the exBR^Iary errtetf ment extension to the operative 
(on-inrpression) position and retraction to a non-opera- 
tive (off-lmpresslon) position can be earned out manu- 
ally, if desired- In the manual embodimem. It Is 

J5 necessary to latch the inMng/coating apparatus 10 to 
the press side frames 1 4, IS In the operative (on- 
impression) position, and to mechanically prop the Ink- 
ing/coating apparatus in the off-Impression (retracted) 
position. 

40 Referring again to P1C3UHE 6, an applicator roller 
66 is mounted on the lower cradle assembly 1 00 by side 
support members 78, 80. and a second appRcstor roller 
66 Is mourned on the wer cradle asserrtily 102 by 
side support memb^s 82, 84. Aeoording to this 

4S arrangement the Inking/coating apparatus 10 can apply 
printing ink ana/or coating material to a ptme on the 
plate cylinder, while simultaneously applying printing ink 
and^or coating material to a plate or a blanket on the 
blanket cyflnder of the eame printing unit, When the 

eo same color ink is used by the upper and lower appGcator 
rollers from the plate position and from the blanket posi- 
b'on simultaneously on the same printing unit a double 
bump' or double Inking films or coating layers are 
applied to the eubsfrate S during a single pass of the 

Gs substrate through the printing unit The tack of the two 
inks or coating matenels nvst be conpatasle for good 
transfer during the double bump Moreover, the Ink- 
ing/coating apparatus 10 can be used for supplying ink 
or coating material to the blanket cylinder of a rotary off- 
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set w«b press, or id the blanket cf a decficated coating 
unh. 

/^cording to cortvemiona) bronzing techniques, a 
metalGc (bronze) powder (s applied off-line to previously 
printed substrate which produces a grainy, textured fin- 
ish Of appearance. The on-fine application of bronze 
- rraterfal by oonvemional tlexooraphic or lithagrBphtc 
printing wilt only produce a smooth, continuous appear- 
ance. However, a gramy. te»(tured Rnieh ie preferred tor 
highest quality printing which, prior to the present Inven- 
tion, oould only be produced by off-tine nietrtode. 

Referring now to FIGURE 14 and FIOURE 15, 
metalOc ink or ooatlng material is opglied on-line to the 
subsiTHte S by simuttaneous operation of the upper and 
lower applicator rollers 67R. 66 to produce an isia/en 
surface finish tevtng a bronze-like textured or grainy 
appearafTce. Aooording m the simulated bronzing 
method of the present invemton. the flaxographic 
bronze ink is applied simuftaneousty to the pUrte and to 
the blanket by the dual cradle InMng/ooating epporalus 
10 as shovm In FIQURE A resiliem applicator roOer 
67R is mounted In the upper cradle 102, and en anlloe 
applicator roOer 66 is mounted on the lower cradle 100. 
The reliefs are supplied from separate doctor bfade res- 
en^rc 70. Tho doctor blade reservoir 7D In tne upper 
crodle posHion stiopnes bronze Ink or coating materiat 
having relatlvGly coarse, metallic partides 140 dis- 
persed in aqueous or flfiicographlc irtk. TTie coarse par- 
tide Ink or coating material is applied to the plate P by 
the resilient sppticetor roller 67R in the upper cradle 
position 102. At the same lime, flaxographic and/or 
bronze Ink or coating material having relatively fine. 
metaOic partidee 142 is transferred to the blanket S by 
the anilox roller 66 which is nnoumed on the lower cradle 
100. 

The metering surfaces of the upper artd lower appli- 
cator rollers have different cell sizes and volumetric 
capBOTies which accommodate the coarse and fine 
metallic panicles. For example, the anilox roQer in 
mounted in tho upper cradle position 102 which trans- 
terQ (he coarse melallic particles 140 preferably has a 
eaeen line ooum in the range of 1 00-300 lines per inch 
(39-1 16 lines per cm}, and the metering surface of the 
anil A roller 66 mounted on the lower cradle 100 which 
transfers the reloo'vely fine metallic partides 1^2 prefer^ 
ably has a saeen line count in the range of 200-600 
lines per indi (79*236 lines per cm). 

After transfer from the plate to the blanKet. the fine 
msrallic panictes 142 form a layer over the coarse 
metallic partides UO. As both bronze layere are offset 
onto the siibstrate S. the layer of fine metallic partides 
142 is printed onto the substrate S with the top layer of 
coarse metallic panicles 140 providing a te^ed. 
grainy appearance The fine metallic partides 1 42 cover 
the substrate which would otherwise be visible In the 
gaps between the coarse metallic partides 140. The 
combination of the coarse partide layer over the fine 
partide layer thus provides a textured, bronzed-like fin- 
ish and appearance. 



F^rticuiate materials other than metal can be used 
far produdng a texOtfael finish. For aampfe. coone and 
fine panldes of metallized ptasiic (g&tter), mica paitidefi 
(peariescem) and tho Hks, con be substituted for the 

s metaQh; partides for producing unGmited surface varia- 
tions, appeamnces and effects. All of the particulate 
material, induding the metalOc particles, are preferably 
In eofid. flat platelet fbrm, and have a sixe cfimension 
suitable tor appficat'on by an anilox appHcator roller. 

10 Other particulate or granular material, lor example 
stone grit having in-egutar form and size, can be used to 
good advantage. 

Solid metal porbdes in ptstelet ibrm. which are 
good relleclDis of light are pn a ferred for produdng the 

IS bfonzed^llke appearance and effed. However, various 
textured finishes, which could have light-reflective prep- 
enlea. can be produced by using granular materials 
such as stone grit Most conrimonly used metals Indude 
copper, zinc and aluminum. Other ductile me&ls can be 

io used. H desired. Moreover, tf\Q eoarse and fine partides 
need not be made of the same particulate material. Var- 
ious effeeis and textured oppoarancgs can be produced 
by utilisng diverse particulate materials for the ooaiee 
parses and the fine partides. respectively. Further, 

X either fine or coarse partide ink or coating matmal 
be printed from the upper cradle position, and either fine 
or coarse partide Ink or coating nruterlal con be printed 
from the lower aadle position, depervfing on the spedaJ 
or surface finish that is desired. 

30 It will be Bppredated tfiot the tost printing unit 28 
can be configured for additional Inlonotooating capabili- 
ties Which indude lltnographlc. waterless, aqueous and 
flaxographic processes. Various substrate suttace 
effects (for example double bump or triple bump ink- 

35 ing/coattng or bronzing) can be performed on the last 
printing unit For triple bump InMng/coating. the last 
printing unK 26 Is equipped with an auxiltary in-fine ink- 
ing or coating apparatus 97 as shown In FIGURE 3 and 
FIGURE 4. The in-line InMng or coating apparatus 97 

40 allows tiie application of yet another film of ink or a pro- 
tective or decorative layer of coating material over any 
freshly printed or coated surface effects or spedal treat* 
mems, thereby produdng a trfple bump. The triple bump 
is achieved by applying a third flm of ink or layer of coat* 

*s ing material over tfte freshly primed or coated double 
bunp simunaneouEiy wntle tne substrate Is on the 
impression cyGnder of the fast printing unit 

When the in-nna inking/coating apparatus 97 is 
installed, it is necessary to remove the SUPER BLUE® 

50 flexible covering from the deliver cylinder 42, and h is 
also necessary to modify or convert to delivery cylin- 
der 42 tor InMng/Goating service by mourning a pime or 
blanket B on the delivery cylinder 42, as shown In FIG- 
URE 3 and FIGURE 4. Paddng material is placed under 
the plate or blankm B, thereby pacMng the plate or blan- 
ket B at iha correct packad-to-print racfial dearance so 
that Ink or coaling material wID be primed or coated onto 
the freshly printed substrate S as it transfers through the 
nip between the plate or blanket B on the convened 
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deKvery cylinder 42 and the last imprefiedon cylinder 36. 
Accoftlina to this arrangetnertt, a freshly printed or 
coatad Gutetrate ie overprinted or wercoated with a 
third 1 9m or layer o! ink or coating maieriaJ fiomiltane- 
ou&ly whQe a second f3rn or layer of ink or coating mate- 
ria] Is being over-printed or over-coated on ths last 
impression cylinder 36. 

The auxaiary Inkng/coaiing epporatue 97 and the 
convened a modBied delivery cylinder 42 are mounted 
on the deTcvery drive ehaft 43. The Inking^coattng appa- 
ratus 97 includes an appfrcator roller, preferably an ani* 
lax applicator roller 97A. for supplytng Ink or coating 
material to a plate or uankm B on the modified or oon- 
verted delivery cylinder 42. The in-line ink'n^coating 
apparatus 97 and the modified or converted del!>«ry 
cylinder 42 are preferabty oonsvucted as desaioed in 
US. Patent 6.176.077 to Howani w. OeMoore (co- 
Inventa and aeetgnee), which is hereby Incorporated by 
reference. The tn-line InMnotoooiIng aciparatUG 97 is 
manufactured and sold by Prtnttng Research. Inc. of 
Dallas. Texas, U.SA, under Its trademark SUPER 
BUJEEZCOATHR^-. 

After the delivery cylinder 42 has been modified or 
converted tor fnldng/coating service, and because of the 
reduced nip clearance inposed by the plate or blanket 
B, the modrfiad delivery cylinder 42 can no longer per- 
form Its original function of guiding and transferring the 
freshly printed or coated substrate. Instead, the modi- 
fled or convened delivery cylinder 42 functions as a pan 
of the inking/costing apparatus 97 by printirtg or coating 
a third down fOm of Ink or layer of coating nnaterial onto 
the freshly printed or coated substrate as it is simuftane- 
ousty printed or coated on the last impression cylinder 
36. Moreover, the mutual tack between ihe second 
d9tm ink film or coating layer and the third down Ink film 
or ooating layer causes the overprinted or over^ooted 
substrate to cGng to the plate or btanket. Thus opposing 
or resisting separation of the substrate from the plate or 
blanket. 

To remedy this problem, a vacuum-assisted trans- 
fer apparatus 99 is mounted ad^cem the motSfied or 
convened delivery cylinder 42 as shown In FIGURE 3 
and FIGURE 4. Another purpose of the vacuum- 
asslstad transfer apparatus 99 rs to separate the freshly 
overprinted or overcoated triple bunp eubetrate from 
The plate or blankBt 6 as Ihe substrate transfers through 
the nip^ The vacuum-assisted transfer apparatus 99 pro- 
ducds a pressure dlfferemlai across the freshly over- 
primod or ovorcoaied subct/ate as it transfers through 
the ntp, thus producing a separation force onto the sub- 
strate and providing a dean separation from the plate or 
blanket B. 

The vacuum-assisted transfer apparatus 99 is pref- 
erably constructed as desaibed in US. F^atent Noe. 
5.113,255: 5.127.329: 5.205.217; 5.228.391; 
S.243.909; and 5,419,254, all to Howard W. DeMoore. 
co-irrventor. which are incorporated herein by reference. 
The vacuuTTvassisted transfer apparatus 99 is manufac- 
tured and sold by Printing Research. Inc. of Dallas, 



Teicas. u a A. under te tmdemark BACVAC^. 

Although the present Inventron and its advantages 
have been desofbed in detaa. it shoutd be understood 
That various changes, subetrtutlone and atierations can 
5 be made herein without departing from the spiril and 
scope of the present Invention as defined by the 
appended claims. 

Claims 

TO 

1. A method fbr priming tn a rotary offset press of the 
type including rirti and second printing units, the 
first printing unh having a flmgraphic printing 
plate, a blanlvt an Impression cyfinder and ink- 
IS ing/coating appHcator means for applying aqueous 
or riaxographte printing InK or coating material to the 
flaxographie printing plate and/or to the UanioBL 
con>pri6ing the following steps performed m suc- 
cession tn the first printing unit: 

20 

applying a f Iret spot or overall coating of aque- 
ous ot ilexographic printing ink or coating 
material to the flangracihic printing plate; 
transfarrtng the aqueous or f lexographlc print- 

2 Ing ink or coating material from the flGKographic 

printing plate to the blant^ 
applying a second spot or overall fdm of aque- 
ous or f loxographic printing Ink or layer of coat- 
ing material to the blanket; 

30 trartsferring Ink or coating material from the 

blanket to a substrate as the subetrate Is trans- 
ferred through the nip between the blanket and 
the Impression cyfinder; and, 
drying the aqumus or f laxographic ink ot ooat- 

ss Ing material on the freshly primed or coated 

substrate before the substrate is primed, 
coated or otherwise processed on the secorvl 
printing unit. 

^ 2. The prirrting method as defined in claim 1 , including 
the steps: 

applying a primer ooeting of an aqueous or 

flaxographlc Ink or coating material to a suth 
45 Strata in the first printing unit; 

trapping and sealing paniculate material such 

as dust, Itntt anti-offset spray powder and the 

like under the primer coating; 

drying the primer coating on the eubs^e 
GO before the substrate Is printed or coated on the 

second printing unit; and. 

overprinting the freshly coated substrate in the 

eecor)d printing urtft 

55 3. The printing method as defined In dalm l . 

wherein the drying step is periormed by 
directing heated air onto the freshly primed or 
coated substrate whUe the freshly primed or coated 
substrate Is In oomaci wHh the impressksn cylinder 
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of the first printing unit. 

4. Tbeprtntlng method asdennedindaiml, including 
the steps: 

fransferring the fresmy primed or coated sub- 
stmte to an intermediate transfer cyfinder dis- 
posed between the first dnd second printing 
unrts; and, 

drying the fresNy printed or coated substrate 
while said substrate is (n contact with the irTter- 
mediate transfer cylinder. 

5- The printing method es defined in dalm i , wherein: 

the drying step is performed t>y directing 
heated air onto the freehty printed or coated 
substrate while the freshly printed or coated 
substrate Is In contact with an ln^»ression cylin- 
der in the second priming unit 

6. The prirttino method as defined In daim 1 . wherein 
the drying step is performed by cfirecting heated air 
from a dryer onto the fresWy printed or coated sub- 
strate, and (Hcti^g the step: 

esoraetng hot elr. moisture and votatlles from 
an eiposure zone between the freshly primed 
or coated sutstrate and the dryer while the 
freshly primed or coated substrate Is in contact 
with the irrpression cylinder of the first printing 
unit 

7. The printing method as defined (n dalm i . indudlng 
the stops: 

transferring the freshly primed or coated sub- 
strate to an Imermediate transfer cylinder dis* 
posed between the fir^ and second printing 

units: 

directing heated air from a dryer onto the 
freshly printed or coated substrate while said 
substrate is In contact with the imermediate 
transfer cylinder: and. 

extracting hot air. moisture and volaDles from 
an exposure tone between the freshly printed 
or coated substrate and said dryer while the 
freshly primed or coated substmte Is In contact 
with tine intennecfiate transfer cylinder. 

a TTie printing method as defined in daim 1 , indixline 
the steps: 

transferring the freshly printed or coated sub- 
strate to an irrpression cylinder on the second 
printing unit; 

directing heated air from a dryer onto the 
freshly printed or coated sub^rate whSe said 
substrate is in corrtaet with the Impression cyl« 
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inder of the second printing unit; and, 
emcting hot air. moisture and voOtiles from 
an ei^osure zone between the freshly primed 
or coated sub^rate and said dryer while said 
substrate is in contact wtih the impression cyl- 
inder of the second printing unh. 

9. A metted (or providing an uneven primed or coated 
layer on a substrate in a rotary offset priming press 
of the type including a priming unit having a ptate 
cyGr^er, a ftexographic printing plate mounted on 
the plate cytir^er, a Nankm cylinder, a plaie or blan- 
ket mounted on the blanket cylinder, an inpreeslon 
cyftnder and applicator means for applying aqueous 
crftexographie priming ink or coating material to the 
flecographic printing plate and/a to the plate or 
blanket on the blanket cylinder, comprising ^e fol- 
lowing steps pertormed in succession in the printing 
unit 

applying a first down layer of aqueous orflexo- 
graphlc ink or coating material containing reia* 
trvely coarse partdes to the floxographlc plate: 
transferring the relatively coarae partide print- 
ing ink or coating material from the (locographic 
printing plate to the plate or blantot on tine 
blanket cyflnder; 

applying a second down layer of aqueous or 
flexographic priming Ink or coating material 
containing retatively fine partldes onto the rela- 
trvBly coarse partide printing ink or coating 
material: 

transferring the coarse and fine particle ink or 
coating material from the bfanket or pime on 
the biankm cylinder onto a substrate es the 
substrate is transferred through the nip 
between the blanket cyTtnder and the impres- 
sion CfWndv: and, 

drying the freshly printed or coated substrate 
before the freshly primed or coated substrate Is 
si^saquentiy printed, coated or othenAise 
processed. 

10. The method as set forth in claim 9, wherein the 
coarse and fine panicles oomprrse a metal selected 
from the group tnduding copper, zinc and alumi- 
num. 



11. The method as set forth in daim 9. wherein the 
50 coarse and fme partide comprise a non-metallic 

material selected from the group consisting of mica, 
silicon, stone grit and plastic. 

12. The method as set forth in claim 9. wherein the 
ooarse and ftne particles comprise diverse particu- 
late maTerials. respectively. 

13^ A method for printing or coating a substrate on the 
last printing unit of a rotary offset printing press of 



90 



14 



28- JUN-1999 18 : 23 FROM 



RD Z BIRD 



TO 90012149695941 



P. 24/61 



27 



*e type including a plate cfinder, a prirtinfl ptme 
mounted on tne plate cytindar. a ttankai cyfinder. & 
plate or Wankrt mounted on the Mflnkrt cynnder. an 
impression cylinder. inMng/coa6ng apparatus for 
applying printing Ink or costing material elmuttone- 
ously or separatdy to t^a f lazograpnlc primino plate 
and/or to the plate or bianket on the blanket cyfin- 
der, ard indudino an inking^coaiing cylinder 
mounted ad^cem the last printing unit tor printing a 
f ilm Off ink or layer of coating material over a frasniy 10 
primed siAsstrata conprlsing the stepe: 

applying a tirei d«vn film of printing ink or layer 
of coating material to tha priming plata; 
transferring printing Ink or coating maserial from is 
the printing plate to a plate or bfanket on the 
crfankm cynnder: 

applying a second down fDm of printinB Ink or 
byer of coating material o^%r the firet down film 
or layer on the plate or btankst on the blanket so 
cylinder; 

transferring ink or coating material from ihe 
blanket or plate on the blanket cylinder onto a 
substrate as tha eubBtrate is trarwferred 
through the nip between tne blanket cylinder 2S 
and the impression cylinder; and 
slmuhaneously print^ a third down film of 
printing ink or layer of ooating materiel o^ the 
second down film of Ink or layer of coaling 
material while the secorxJ down film or layer is so 
being primed or coated on the lost inpression 
cylinder, 

14. A method for printing or coating a fiubstrate in a 
rotary offset printing press of tha type including a 55 
printing unit having a plate cylinder, a llezographic 
priming plate mounted on the plate cylinder, a blan- 
kai cylinder, a plate or btankert mounted on the Uan- 
kat cylinder, an trrpression cylinder, end 
inking/coating apparatus for applying flexographic «? 
or aqueous priming Ink or coating material to the 
flexographic printing plate andAor to the plate or 
blanket on the blanket cyTtnder, comprising the fol- 
lowing steps: 

4S 

applying a Tirst down fam or layer of flexo- 
graphic or aqueous printing ink or coating 
material to the flexographic printing plate; 
transferring printing Ink or coating material from 
the fleKographic printing plate to the plate or so 
blanket on the blanket cylinder; 
applying a second down fUm or layer of aque- 
ous or flexograpntc priming ink or coating 
material over the first dovn film or layer on tne 
plate or blanket on the blanket cylinder; ss 
transferring ink or ooating material from the 
blanket or plate on the blanket cylinder onto a 
substrate as the substrate is transferred 
through the nip between the blanket cylinder 
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and the Impression cyltnder; and. 
drying the freshly printed or coated substrate 
before the subarate is aAmequentty printed, 
coated or otnerwlse processed. 

15. A method of priming or coating a substrate in a 
rotary offset printing press as set forth In daim 1 4. 
wherein the printing unit is the last printing unit of 
the rotary offset printing press and a deTfvery cylin- 
der Is mounted on the last priming unit tor transfer- 
ring the freshly printed substrate along a substrate 
travel path. Induding the steps: 

modifying the delivery cylinder by mounting a 
plate or blankm on the delivery cyfinder: 
transferring ink or coating material to the plato 
or biankm on the modified delivery cylinder; 
and 

tranrfenlng a third down film or layer of aque- 
ous or fiexographh: printing Ink or coating 
material from the plate or fatankst over the sec* 
ond down f am or layer simultaneously while ihe 
freshly primed or coaled substrate is on the last 
inpression cyfinder of the last priming unit 

1 6. A method for rotary offset printing as deTmed In any 
one of claims 1, 9. 13 orl4. Including the steps: 

drcutating llquM ink or coating material from a 
supply comsinerto said InMng/coating applica- 
tor means and from said inking/coating applica- 
tor means to the supply container; and. 
heating or cooling the liquid ink or coating 
material as it is circulated. 
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¥08-281425(08.10.02) H: 7/ 43 

T^T*I^^BJ#T$)5Howard W. DeMoore (I?t1-S5fo(7)T*fe^*ffl#M 5 . 
1 1 3, 2 5 5^:5, 1 2 7. 3 2 9#;5. 2 0 5. 2 1 7^;5. 228 
. 3 9 1^; 5. 2 4 3. 9 0 9^;R([;5. 419. 2 h ^^\zW&^t\.. % 
fflx+ii-7.'J^^3^^Xa)Prlntlng Research Inc.T&^^OiS^B AC VACTMO^S-e 

[0 0 0 4] 
[0 0 0 5] 

\z^-ox^ yy-i ymirfmtLxn-T'^ yif^m-rtztb. ■^^•^^ts.^mf}^ 

mi^i^nxttz. m^it^ ^mmm4, 270. 4 8 3^; 4. 6 8 5. 4 1 
4n]JkZJ^4, 779. 5 5 7#«, TOLfcJf;*^D<Dft^tE<?)±l-=i-X'('> 

^^o\zr^rMz, mm(D^m\z^m-^'i^^^t<Dxt^u-7'^ ymmt: 

M^LTViS. ^ffl4#fF^4, 84 1. 9 0 3^ (Bird) m^(Dm\=LZL 
y hii^n-f-^ y^B&^X(D^^mxt^^o\z. mm(Dm^(Dm\:J-=-y h 

x^^^t^, m'^(Dm\o.=.y h\i. ^mmiz^y^^m\t^<D\zmmxfr 
, 3-f-^y^i^m<DrMzLf}^mmxtu\.\ Ltzi)^-ox. c^^^^yo-r^ 



mm ¥08-281425(08.10.02) H: 

[0 0 0 6] 

^m^Vff^5, 1 0 7, 7 9 0^ (Sliker et al) □-^'^^y K 

yhty'On^jy-hX^ytl<DmiZ(DP).mmt^Z.t^^Xt. hm::i- 

7-^y'^<Drzib\zmm-t^z.titxttj:^K ^m^nm4, eis, 2 9 3^( 

Jahn) f&RZSzlI^zf^y^yhizl^Lyy^-^^^'t'^tzid. ^ 

mmbX^^^o t<D^^. ^RXS-:ryyjry h\mm^nx\^^^h(D(D. Jahn© 
[0 0 0 71 

(D^mm\zni^x^-y'^yifm^m^t^^z)\z^m-^ntnrz7y^j^- 

o^SA) {;M-r-&*@#i^^5. 1 7 6. 0 7 mizm^^nxi^^^^oiz. 
< >zi-x>f y^fi^mm-^nx^^^m'^omi^.-y h<Dm^^^m.-r^ 
fzibcD^mi^^ti-^nxtrzo zoi.x. mm(Dm\=L-y h\t. m^zmitu 
-f-^ y^^nvctt^xt. TOa-'y h(Dmij(Dm^^^B^tvxhrz^^ 

[0 0 0 8] 

•t X ^ j)^ 6 r j6 ©ffli^j^c «5: ^ n § o 

[0 0 0 9] 



[ijtfF] ¥08-281425(08.10.02) . M: 

y^/u-y-^ y^mmzn-t^'H^^^w^^th^ 

[0 0 10] 

Lrcf)^ox. ^mM(D-^mEmt. ]i&m±M\zi^Lxf}^x^f:fyy^yh 
m±(Dfsix\t':r^y^y hizMbx^ y^xitn-^^ y^m^mm\zmm 

[0 0 11] 

*^BjcDio(Di|$^(Di6<j^i> m±<Df&x\f:ryy^y hm±<Dmx\tzry 
y^y h(Di^-fn^^t-( y^yif/^-T"^ y^f^^t^w^^zti^^'DW^x^^ 
, ^mowwi'^h'D^^m^ y^y^/-n-y-^ yif^m.^^'6^'t^^t\z$)^ 

o 

[0 0 12] 

z.tifiX^. l^li^hWiM. •:fyy'ryhmx\mm'^m\^::^-jV^M^V 

^m.^mm'^z.t\zh^. 

[0 0 13] 

i'D<D^^\t. mm\zmt^t^i^mm y^yif/^-r-^ y^ 
^s.m-i y^yif/^-T^ y^^m^t^^t^:it\z$>^c 

[0 0 14] 

uwmimo^ y^Rn/xit:2-7'^ ycf^m^-r^tMzmm-r^:it<Dx 




[^#B] W10.03 
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[0 0 15] 
[0 0 16] 

y^/u-'r^ yifmm.i)''^mm(Dm\D.~v Yomcts/xwifvy'Tv v 



[0 0 17] 



[0 0 18] 
[0 0 19] 



[^#0] W10.03 

H: 11/ 43 



[0 0 2 0] 

^u--\^)imt-:fyy'try hM t 'b^'^LtzV^mr ^ y^y^/^-7-^ y^7 
u gfix ^- X F^T'f ijffl xt^Mm-^nrz^m<D^\z^\ji,ibibnrzK)W&-^nrz 

[0 0 2 1] 

^ntz\ti)-^Kioim^±-(Dii^'^x\tyv^vmm^ y^j,\t-3-v-^ y^m 
aaigB7-fe>^'j{Ccko, m^msm^^^n^. iios3i^i^:/D-t7>ic 



[^m ¥08-281425(08.10.02) . ^' 12/ 43 

[0 0 2 2] 

mMmmt^t>ii:x&.T(Dmmtmm^^M.t^ :it\z^-^ xmmxt^ :i t 

[0 0 2 3] 

:^mmmxmm-r^ mm-^ntz] t^^omm\t. ^mmt ^^mt uv 
(Dh^-rm-'omizmmx^^m^iRUn-^^ >^<D:^m(D:it^noo tt^ 
43 0. r^^En«j t\^^o<D\-s.. ^n^enmm^Rz^Mm^x^)^^ 

^vTOJHRj t\^^o<D\t. yu^'jmm^ y^xii^-T^^ y'^fm\zX'ox 
mmitxt^u^)-y^m^h^'^t^]^$)^mm(Dz.tx$>^o \yv^v 

©S^^^-^^fco-r >^X«n-X'r >iJ7't*i^(7);i<J:T'ab^o 

^'DX'^%Wim.mzM\'c (^Ji) ^t\%^^^)\^^-7^(omAm<y^'BLa-3- 

(C^ b T ± o fc-f - ^ EnB"M(D ;i <h T ^ o 
[0 0 2 4] 

mtbX(Dmm^\Z^^nX\^^^^'D\Z. *^bJ«, c:i-I?^{4J<hLTl 2i: 



[mm^] mmm c^^aiw. 10.03 

mm ¥08-281425(08.10.02) H: 13/ 43 

□ — 7=-^>^ggl 0(iv H-f ^yOHeldelberger Druckmaschinen AG;*^-€- 

©Heidelberg Speedmaster SM 102(40". 102cin) (hV^oP^I^'eSliibTVi^fccD 

[0 0 2 5] 

mmi2\t. ~is<D^^. z:ix\i:^mx. s t^mnx\^^^^mm^ 
n^\z'Dnxcn\z4'D(DiSiti:^^^m\t^ :it<Dxt^4-D(Dmn&^\zm-- 

(Di^mmm\=L-y h 2 2, 2 4, 2 6 W2 8 ^i^ttTi^nTV^-S, Epm-^;/ h 
it. U--f 4. 1 5{Cct-pTJ^fig$nfeWJi5'7-T l\ T2, 

T3:Rt;T4f^lCJR^$n^, ^^(DMi5'7-«x'J>'N*U-{a'i2 StSLgg 
#J2 7$rWl>TVi^, SLgS7.^-X2 9}^, g|5^e*JlC, m\=L-yh(Dmb 

[0 0 2 6] 

^aj^$nT</i^<i:*5 0> m\=L-yh 2 2. 2 4. 2 6RZS2 8\t^Kmzm 
-X\ «<i:*3O(D^ti-0=b<DT-^^« mi(DmW\D.-yh2 2\Z\t.^>y^ 

-mvmso. ra3 2, :/^>'ir«y MPS 4RD^/£P 3 6 3j>^*-^^n, iine. 
\tt^x. mi=L-yhi^u-Ti. T2. T 3 RzsT 4 ^mi$.t^mmD-^ 
4, 1 somx^wzm^iLfz^mx^^t^^oiz^^^txxi^^ 

(D^mm^mm-t^s.mfi^^^mb. f)^-Dz.ni(D^mm^'pmhy>7.y7 h 



[0 0 2 7] 

fc«;&^0cDfe^ffi<&t$cll^xUA''JXiS''y:^2 OST^ii-rSo ^ii+c^?^*^ 
g!|$H:||4. 4 0 2, 2 6 7^\Ztm-^n. ||*$nTViSJ;^{;, M0IP4 

2±lc:prie>tta):^A*<J>^;5^<i:D^tte.ni>, ;i(DpJi^14;^AU >^}iv ^ 
g5^:^-tj-7.,jt|^^7.(7)Printing Research Inc. H^O-^-c^iS^SUPER BL 
UER 7?S3)il5^$tlTVi5. ^-&HJ;oTfi, iKDPrinting Research Inc.;5^ 

[0 0 2 8] 

ia2{C^$nTVi^J;^fj:xUA''Jn>^-\'v7.xA4 4«, «0^tf(Dt) 
-W(7)X>h*^Xx•JA''J^'J>;/A•5^x->4 6<&^^lr43 0, 
0%(D-yj<DP^f}^. h 2 8(DmiP3 6 tfmK>m4 2 (Dm(D:Z 

'J A U XiJ' 2 0 ^-trj«iji-r^. 
[0 0 2 9] 

fey- hsit. -f y^RU/x\mm/mm::i--7'^ y^^m.m-t^fzt>o^ 

'JA'J||;<tM4 8«, ^tl<&^<DS5^A I R B L ANKE TTNKD^Ii^-ei^jg 



l^ff] W-281425 (08. 10.02) H: 15/ 43 

BK^T'5>*ax+1^-7.iWy^7.(DPrinting Research Inc. JC^*L7-r-fe>;^## 
^n/i^^BJcD^SAHoward W. DeMoore IZ^mm-^tlfz, Howard C. Secor, 
Ronald M. RendlemanRtA'aul D. CopenhaverHcti* r#^^§S$<J^^lt<igfi 

Rifi^tamm] t^^^m<Di 9 9 3^9^ 3 B\zm-^nrci^m^nmm^o 
8/116, 7 1 m<D^rmm-^nx\^^^t^o\zi^ibnx^^^o 

[0 0 3 0] 

(Dmrn^izhto-Dnibn^o f^2<Dm\:2.-yh2 4±\ztKi'DnibntzV^m 

>i^gBl 0{Cj;0m2(DEn«iJa-«;/ h2 4(7)7l/=^yM)SPF{C#^^$n§ 

0 

[0 0 3 1] 

7RBx7'^x7'>N'^'i';US>h>(^E. I. du Pont de Nemours ^\Z^-dX. 

^CYRELR 0rxmmuyu^vmmPFi)m^^nx\^^^o ^^lo© 

tt1"^hM'7, Ludwlngshafen (DBASE Aktiengesellschaf t tJ^'^-So 
[0 0 3 2] 

m3Rxsm4\zm^-^nx^^^^vuf^3(Dm\D.::Ly h 2 iBmm^\(D 

tztbiZ^m-^nxaO. -f >+OtS5 4;5^e>)IS)P3 2 ^iztKt-Di-^^bnfcism 

mtD-7 5 7{c«toT^fiK$ns. -r>=^^tBLa-7 5 -r>+::3tS(D4' 
y^mVU-y 5 6f}^(b^ >^>^U-ym5 2^X^iiil^O-y 5 7 \Z^y) 

\zmii^1r^o 



[mm^]mmm ^ ^ [^#01 ¥08. 10.03 
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(0 0 3 31 

[0 0 3 4] 

tU'^t)-\^:fc^^\z'D\,^x<Dmx$>^o m\^t^^>'i7DF^h'DMvy7.7- 

A 5 8*^, >4^>^D-7^J5 2 (04) (C^'&^nTViSfcO©, 
[0 0 3 5] 

Toil-.;/ h2 8(D)iglP3 21C«. ^^TOI)SPW*«*M^nTVi^. ^^EP 
WlfS. (Waterless printing plates)«^^¥1SWJ)iS (dry piano-graphic prin 
ting plates) (hfcPffin, 3. 910. 187^;Re. 3 0 6 7 0; 

4, 0 8 6, 0 9 3;Rt/J4, 8 5 3. 3 1 3^(D^xm^-^nx^^^. mWU 
^^mMit. B*ffl^:^<^Toray Industries Inc. f)^ibX^X^^o ^^EPW 

fflvi^jti^o ^^mipmt. ^Mnmm\i./m7mRun^/M7^^x$> 
if^n. -( ^-i^mmtm ;^-i^m\znv<\i/vtmm\z$>^o ^^mwm 

y^^n^o 

[0 0 3 6] 

$>^m<Dmmm<Drzif)\z}it. m^m 5 <Dm\:i=-y h 2 2 p^x.^mz^ 0 



[^W] ¥08-281425(08.10.02) H: 17/ 43 

[0 0 3 7] 

- 0 -ti-r, ^of^ 0 ^"^Wl p w;&^ ^t*^* s ST'ii^^j^^ n^o 

[0 0 3 8] 

n-Dn^nx^^^o ^y^yif/u-^^y^mm.\o\t. 71/-A60, taiE 

^-^6 2, Tg|5**^J6 4, ±M*^J6 5, T^U ^-iS' D-^ 6 6 , ^it 
^h*^^5'-yi/-H7-fe>:/U 6 8 (13 6) Ra^b-r<SttDP$r^^, Jin5> . 

^>^7 0(D4'{c:Aofc?^^t:3-x^>^TOX«'r>=^^^:©^M{Cck 
[0 0 3 9] 



[mm^] mmm [§#b] ¥08. 10.03 

mm ¥08-281425(08.10.02) H: 18/ 43 

[0 0 4 01 

®&r/^i^-r >=l^®iag^^JA(J2 4'C (7 5° F)~2 7'C (8 0° V) t^^-otz 
[0 0 4 1] 

TVi^-r >+x(iii-X'f y^^m^-^n^o ummm-^nrz^ >+x«3-x 
^>i^mtt. m^it'^/vmt^>^t\^^-:}rc^m^yf^yf\z^r)^ ^>^7or 
um^^^7 i^m-Dxm^mT 3t)^ibmf^m^RumK)mm7 7^x\ mm^ 

[0 0 4 21 

. 7Ki4/7i/+yEnm<>+x^iii-T-'r yi/mcD^miti^mtmz^m-r 

•t^^t-h^Hi'^X^^o 
[0 0 4 31 

0»J^«, EnJSiM<DfiS«. ^M^-coe 0° F(l St:) Hfl^;<)^^>^^c^*^8 5° 

F(2 9'C) \ikh^x^Wihn^. 7m/yu^vmm^ >^xitzi-^4 >^ 
m(D^mit. mm(D±^um^6 0° Pdst:) tcifii^Ji^, t>-rf)^\zm^^ 

"J^fiT&^^O, CKDiteggfi, EnJ8ij^(7)MHM?5^8 5° F(2 St:) S:±IhI^^^ 





mm^] mmm 

[4#fF] ¥08-281425(08. 10.02) 



[^#B] ¥08.10.03 
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[0 0 4 4] 

Tl/'J'^r-^J'P-^e 6«$f^L<(i, )SX(i7'7>'5r>y h{rJ*Lj|iJ^$nfc 

^m^^^^^-t^rzib\Zy':^7)V\^^i^-:/\y-\^6 8A. 6 8BT rH/7^U 

^-yU-h*6 8A. 6 8B«|H|^ilC, «!^iS'>i^ 7 0 fe^ttLTt^^-So 
[0 0 4 5] 



[0 0 4 6] 



[mm^] mmm i^hb] ¥08. 10.03 

mm ¥08-281425(08.10.02) H: 20/ 43 

[0 0 4 7] 

•hbTf^-^^nTViS, *|sl%BJ#-c*OttSA-e^ ^Howard W. DeMoore 

-r^*H#i^ii 5 , 1 7 6. 0 7 7 ^(D^X'U^^nxi^^^ 0 iz^jt-^n^ 

^mt^ctf}^rt^t\^^o::t\z$>^o Mmnm^ y^xiitu-y^^ >^m 

(DmM.\z^K}M.m^m^ y^xitu-T-^ >^m^<DMumm^^'b\zm< 

. ^m*^^t>^ct\ztii^o ^<D±.. mm^y^-Dmt. mmzm^L<fi 
i^m^^m-r -5 o ^i«r $ tifc H ^ - 7' K 7-fe > 'J mm ^ n?. 

-(y^x\tu-7-^yifmA^Y^^-':^v--Y^v HST'ti^$-&§4^>:/ ( 
13 7) «^(ftb<«-&%W>yT'*0, Z.(Difsy^\t. 'iy^x\f3-7->(y 

^^y^ 7 o{c#ii^f '57^-y^^>rtic$^s:i^ai-a:-r, ^y^X\%^-'T 
A ym%nx%mLxsm'^y^m^'ti.^^i^omm-^. 

[0 048] 

mi 0^1 sn\zm^-^nxi^^> :i(Dmmzii^^x. 7-D«y^x7yjy- 

;H 3 4, 1 3 6 (012) Sr^-&1-Sfc«67y'J'Jr-^D-^6 6(DS*ftJ(^ 
j^gl5g|55^"±{3, ^mUy-)V^m6 6D. 6 6Ef)mf$.-^tlX^^^o ±U7Zf*) 
^-^a--y6 7\t. ¥m^J:->-;i^A>H6 7CtCctoT^il$nTVi'5m^J$ 

[0 0 4 9] 



U2 1 
t - 
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7 0«, 2O0SiJ'<r05^^>A*7 0 A, 7 0 B?:J^^-r^fc«e)t-^ffiL/fe'>->'l^ 

g^Hctf9tt:^e>nTVi^, ->-;i/g^ 1 3 0 m^mi s 2(D^r\^^^-■ 
[0 0 5 0] , 

-t>7''J(^i5'>^5^-\'>A'7 OA, 7 OB\Z\tm^\t::^—)V\^^>^ti^)W'^- 
<'>=t^<^#^I^L, ^©-;&-eTgBHi7i5'-yi/-H7-fe>:/'J(7)i5^>i^^ir>A' 
7 OA, 7 0 B[I«0!l^ti^SBJ<?)5f:7-r h-f >+Rt>'y;i'— r >+<!:V^^fe2 
^WJnW^J:;i!j^-®-r>4^^«TS;i^:*^-^?#S. Z.z>LX. i^^rm^O)^ 

mmm±(Dmi:^m^=L-y h±x\ ^mmot^u^ h^>^\zzi-)v\^^>^ 

[0 0 5 1] 
[0 0 5 2] 

±^^u-\^)i^&m\z$>^^nm7'y^j'r—s^u-^m^6 7 a, e 7Bit> 



[S#B] ¥08.10.03 

H: 22/ 43 



l^MT^^liTi^T^^o Ji'&fCctoTtt. tt*fflMgE5^6 6A, 6 6B{I 
y^&tz 0200~600 5'f> (1 cm^fc 079-236 ©SSHrtt' 

ta^mmBommmmm^mz-Di^^x. $fSL<«i-r>5"ab;tD i o o~3 

[0 0 5 3] 

SU^El 8 ^ ^ , 0 6 {3^ ^ nx l/i § <k ^ J'cC ^-i^ ^ n/c H ^ - y 

n>u-y5 5^mmz^m-^n. /^^y^mi 6\z^^nx^^^^o\z. ^ 

mWiS 3P\Z^K)2'D<D/'^>^^5 3 A, 5 3B\Z^P\^n^o 
[0 0 5 4] 

^1 6 0ixm&^mmmm\z^^^x\t, /v^u-y s 5\t^^\z$>^mv^m5 9 
(icto 2:p(d/^>d-7E^5 5 A> 5 5B(c:j)-tte>n§. ^mmszpitms 

Ut^cV^o CloSHfilcJ:^, 1gic0^>=^^X«ii-x^>i5^**lefQi, Q2;&^. ^ 

n^'n^fj$nfc/t>D-^E5^'5 3 a, 5 sB\z^^^'M(Drctbmw^>^j^ 



[mm^] mmm [s#b] ¥08. 10.03 

mm ¥08-281425(08. 10.02) H: 23/ 43 

5 5 A, 5 5Brt(CiR^$n-5, doLT, PI L^EdS'J:!- >y hcD^^ >^'y h± 

CO 0 5 5] 

6, «^J6 4, #*^J6 5, K^iS'-:/l/-H7't>:^'J 6 8 WlEi}^:-^ 

6 2^^ifr'5-tl-^ H^itW7 4, 7 6S:^ty. 7:/U P-^ 6 6 
V'Jr>yh7 9> 8 1 J^tX'J 7— ^ 1 0 1 , \ 0 Z^^-O-^O^^ 
J#gP*t7 8, 8 0{Cc);0J^^$nfcT^^l/-H;U7-fe>:/'J 1 0 0±TS*fffliJ 
(D^mz^n-^nx^^^^T.^Zf'y^yV^ 3 A, 6 3 B±{C,i: 0otte)nTt.^^ 
o ;i(DXi5':/->^7h(i, fi^:^|S]$i|Al (±gi5^1/-K>ll'f^(DiaiA2) S:4>'L^ 
Hbfc7yU>ir-i5'D-^6 6(DgS?'cj:lH]fe$:nJ^{c:-r§^75^*Dtt^l 0 5,1 

3 A, 6 3 BR?>'f*Sl 0 5> 1 0 7&y'^«> h7 9, 8 1 I^lC^J^it Jillellft 
X t ¥tT (CS3?IJ ^ -B: ^» nfet^^ 7 y U ^- V 3 > P - 7 6 6 <&^it-r § . 
[0 0 5 6] 

1^-^ K^jtm-*7 4,7 6 hnmz. -vmmi s ofc^^LTsatcpB^Ps 

^SrioTSEB^nTViS mcD+l-r H^JtW8 2, 8 4 {Ii;oTJ^^$n§± 
gI5/7l/-h-;U7ir>:/U 1 0 2&WUTVi^o ^^(D^V-V)V\ 0 0, 10 2 
ra3 2 (04) ±(DEP«P3i:«y7>y';/ hlP3 4±0EnBiMPX«y 

ij>y_>S,p_^ 6 6, 6 7 ^«jt-r^fcJ6fC^n€n-*K^y^«y H7 9, 8 1 
J^^>'8 3, 8 5 $:WrS. 
[0 0 5 7] 

$f^L<«, ±gP^U-K;i/ ()iS) M{CS^77'U';r-i57P-^6 7 (08 
, 09) «, #:^tt(D^ii^®$:'bC)7-P7^7.P-7T'S'5, 02lC^$n 



[mm^] mmm [s#b] to. 10.03 

mm ¥08-281425(08. 10.02) M: 24/ 43 

[0 0 5 8] 

-T-^y-ift^mtl^. dClTiS. L I THOFLEXTMWJyP-feXXfSvX 
xA^ll^^T'^i^. L I THOFLEXTMtt, *%0^(Dili&|IM*i^"r^^^H 
x=^^1i-7.'>N^^;^OPrinting Research Inc. (D^^T^)^. 
[0 0 5 9] 

U 1 0 9S:Wr^1'>+>^/ii-T-^>^^Bl 0;{>«, MS 2±«Pt*f 

^a-y6 7Rf}^. m^-^nrcm<Dmu y^x\t:3-y'^ y^m^f&F 
i^mmmRump t^^m^-^vtWiX'. ^ft$-B-?)nTVi§. Tyj^r-^j^D-^ 

[0 0 6 0] 

<^^^f'5fc*Tgi5iJ7i/-K;u7-fe>y'j 1 0 01^(1, imm^i^y^yif/^ 

-T-^yifT-tyzf') 1 1 3$t)0<>=l->y/zi— r'r>ygMl 0:<>^^S^ 
6 8<&^^fflf -Sf^Dtl, TOSm-Ki'i5'-yi/-K7;io-:/^7>a-77 

■fe>>^'j 1 1 3{w, laM^-r >+ajb/N°>i 1 7rticiK^$nfcfiS#:^>=^Qx 



mm^] mmm [^#b] ¥08. 10.03 
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WJm(^#^i^i!^35^^#^*S««=l 1 9^ii^T-r>+t±lL/1>l 1 7STJ}?>y 
1 2 0{CctDIEii$nSo 
[0 0 6 1] 

(Dmmm^mmm{t^(Dmmmm±mzt:>rzrijj:f}^^x\^^^o Lf}^Ltjit^i^. m 
7L \tsm \-^mAmm ii\^'Dfzn z~^mt}z \zm^m\^(f^^ :^-i>^m\-r^\<^ 
<'Dii^(DmAmmz'D\^x\^. 7ziny^7.7-:^^)^-^u-^6 6(Di[mm^ 
m^mit. mi iRumi 8\z^-^nx\,^^^o\zmi:sLU^2(Dmmm^m^ 
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5^iiJ$n, A°>1 1 7H, ^1 8\Z^-^tlXl^^^^vlZ^mW.l 2 lHJ;oT2 
0©/t>E5^'l 1 7A> 11 7 B\Z^n<bnx^'^^o C(DM^1 2 lit. 7> 

ytiy hme 6 ct^^X'L^^^-^nxi^^^f}^, mmr^u-^m\z\mmLti 
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$fSb<{i, tf4^>;/ htf>8 BP, 9 0Pfi, T^U ^-iJ' P-^ 6 6 , 6 7 

-^S'O-7 6 6 iy7>^r>y hvU >^3 4±(Dy^>y-;/ hOfBKTJ^ii-^ 
8fI^$nTVi-5) R.tXTyj'Jr-iJ'P-^e 6<i:!iSil3 2 ±CDlSOfB^(D^ji,^ 

. R2=tO±{lS^. ;i^LT-f >4^>i//'3i-^^>^gBl 0«, A°7-7 
^5^aX-^7-Al 0 4 A, 10 6 A h O-^ ^C^&^T:^^ >'Jr 

«y hlP,hOW^Jl43tt^#JS'j0+{4a^-e77'Uy-^P-^6 6S:§l>ii?)§^ 

6(d:, ^n^*n7^^3.X-iS'7-Al 0 4A, 1 0 6A(Dm-CD§li2i^XhP 
-^fCcfcO04, 5, 6:RUC8{C^$nTVi5i:*5 0(^ISiJ0 4'f^Wl6<){i5[fi^t?;5 
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offi^mm iMKi^) ^w^xw^^ntzn^x^n^tmmx\f:r^y^yv 
mt-(y^y^/-3-T-^y^'b'^'^'im\z. 7-f^j^-'$^a-y6 6^^m-^ 

ffa\z^^if)im■^n^^tu<w&Rzf^^\J^^^\zfl^:^fm±i$^^mvx^mzm 
^r^^t^^xt^o z.(Drzib. hi^^^^mm\^:^vV}L\z^y^yif/u 
-7-^y^^m.io^wt.m.-t^^tiimmtu:bo ^eic, 
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a7U-Al 4«(Hl-r§J^Ti^^$tl, ^2(D^^EEx'J>yi 0 6fitf7j^^y 

'>U>yi04, 1 0 6 (7)ji^e^e»ilCf&AT. A°7-h7>7>777-Al 0 
4 A, 1 0 6 A«#fi-r'5*^X«?lj2i8i)e)n^. A7-h7>X777-Al 0 

4A«, tf4^>yhtf>i 1 2\z^o^^ \^^mm:i7 4\zmmt^mx'm'^-^n 

^. TOlCbT, /t7-I-^>7.7 7 7-A 1 0 6Ait\fTfsy htf>l 1 4\Z^ 
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h tr> 1 1 4 ^jiLTf >+>i//=i— >^gg^Tfi^$n^o 
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^ tc43 ^ 7 y U 'Jr- ^ □ - 7 ©»|J 0 1 M - 7 ^^EE;'? (D«S«#^ 
$n^, i^goJ^T^CX K«;/A-7-fe>y'J 1 1 ^)li7yy^l 1 8 tl^-^oJ 
^g7:j:*ai;ji^4^;i/h 1 1 e^WfS, ^;i'i^^>^ l l 8}*, \d>l2 0±<DD- 
-1 K^itW7 4tC^tLTSI(llTSJg'r^^$nT^i-2). '^^l/^^Vi^ l l 8(D 
M-)^«^ai;ji^5j^;UM 1 6 tCfcO^-^ PINT'S 0, ;^7Ap-7 l 2 2;5«-?-©S 
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mt^^tij^X't^o ^(D±, -lyy^y^y^ytf/u-T-^y^^Wii^^ViiL 
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wmm^^'^^ntz^^x. ^mmz h v-ymsy yyyy^-^nn^o 
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02, mA'Sijsm^x^^nx^^^^^\z. MM(D^u.-^n.o.:=-^y vwi^^^m. 

mSMWmt • 7KMffiSM:i->y h 1 2 4, 1 2 e^y^l 2 8 J:oT^!flgSL 

u^g;is^-&e>n^. ^<sgm/*ftfcBga:3.-«> h i 2 4, 1 2 6S.t)^i 2 8«, 
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w,m(Dmu^^^t^mmRummm • TK^atugfiiL- h 1 2 4, 126 
RUi 2 Sit. mixitD-T"^ >^-^nrzm^K><D^'(7<D^mmxitmMm(D 

7/t-5^-v <£®LT@My->z i^itcM^n, ^n^ti&m 

3 6S.tJJh^>7.77 H5A4 0tC<t0^i^^nTVi-5EPJ8ii/=i-T-i' >^:^$n 
[0 0 7 6] 

O^^iiDttiLl^itgM^u/ K 1 2 4D, 1 2 GDRt^l 2 SDd^^Snx^i^ 

0 mm. mi^^^^i^mmRzsmmm • TK^^-fflrnggii-^y h 1 2 4, 126 

X(DPrinting Research Inc. (CcfcO^ro^^SUPER BLUE HVTM-eTfJ 
Ig^nxt^i^, *^HJ«^^|W1^BJ#T'* 0 il^ AT' ^Howard W. DeMoore \ZM 
T-S Tj^jiiSta^^^iSgMj t^^^mo). 1 9 9 3^1 0^ 6 BlI^tB^nit 
|WI^^J||3i€@#|^tt}^^0 8/1 3 2. 5 8 4n(D^xmm^nxr^^^ti6K)\z 

[0 0 7 7] 

mmmmmmi 24, 1 2 est^i 2 sucko, fiiitSM^My- 

iigfiA^y h* 1 2 4D, 1 2 6DR.D^'l 2 8 Dtd^^^n^cJfttH^BT-Tjs;!/ H 

1 2 4 E, 1 2 6 ERl^l 2 8 ESr^^^?*-, ^/S^g^^y V 0)m(D§:^1j\^^^G 

n^m^\z. mMom^tm^n^o »^t<«, 04ic:^$nTtii)j;^{c. 
=&^<g^s<DiimT', m^'y->z\z^bmiii^mt)mzm't-^nx^^^> mm 
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jL~y hm^^^i^'^n.^i^mm/m^mi 24, 1 2 gr^xi 2 8 Hcto 

mm^z^m-^n^o mi-^ntcm^KxDyu^vmm^y^it^t^vx^^^ 
rcsb. vyh^^>it^m&d\zmmL. 'A(Dwmn.-yh<D-f^>'^yh±(Dm 
h^y\f>-!/itmm±wm^n^o z.(DD.=.yhm^m/miiimmiz^Ki. mi 
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-x^ >i/*jmW$nsn-^-i:UT, % 1 roHJK'J:i-«y h 2 2 ^ffiffl-T 
[0 0 8 0] 
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f)^'tM\zi^mbrcmmtt^^0m<^o\zmmz^^xi^^-^nxtii<x\t 

ti^til^\ m^\t. ^^^)y^zl-)V\i-(>^\Z'Dl^^X\t. 7-Uv^7.U-z; 

\^y=f-hfz.y) 175~300 ^-r> (Icm^fcO 68~118^<» O 
mm^07.^^)-yz>^y^m:^bX\<^tl<X\Xti,ibfS^^. $f^b<«> 7- 

uv^7.u-^^L)]/'km\nz^m\z'skofzt>. Kiwis'-:/!/- K7-fe>7'u e 8 

\Z\%. *BJ^l:{c##(l:LTF^^$nTVi^, Howard W. DeMoore IC^tLM^ 
7l^Sx=^^1tX'>Ni$^^7.(Z)Prinling Research Inc. (C^^-fe>;^#4^nfc, 
Steven M. Personf3^t*^*S#lfm 5 , 4 2 5, 8 0 9#(Dcf>TlBlfe$nTti 
^i*D(Dfiij^:/7'>BR (1114) Ti^M^nTt^i'So 
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< y^yif/u-y-^ yi/mm i o \tmm\zuYmtm^ y^mSu-7-^ y 
if^mi-^^z.t^x^^. \3vm.\m^ y^msn-T'^ y^mm-^n^m 
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*BJ^»tC|Eai$nTVi^L I THOFLEXTMWJT'PirX;^^, 
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mm<Dm'^^xhno^tf)^xt^. ^mommiz^i^^xu. ^m&d mo^) 
&:mxmm^^ \'yu-Ai 4, i sizi^iLx^ y^y^/n-T^^ >ifmm 
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^id-e^i 5^#fii-r ;^^^)y^^y^xitii'-T^ y'if^ 

J: 0 rat* sizni^x^yy^ >T'M^ n^, *^0^<z) ^ zl i^— > a > ^ n 
rc^m-fijmz'^o t. yv^'jmm-:fuyx-(y^\t. mi A\zfr^^nx\^^ 
^^o\z=f:i.7)Vi7\y-Y)V-(y^yif/u-7-^y^^w.i Q\z^^mmS'7 
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, $f S b < ^1 1 ^ >5^S;t D100~300^-r> (1 cm^fe 0 3 9 ~ 1 1 8 ^ 
-r» <DmmP^(D7.!7^J->y^>m^^^L. it$!iM*Hi^M^i^ 1 4 2 S: 
i^ii-r-5Tg|5i^ H;H 0 0±JC<h00tt?)nfe7^P'y^7.P-^6 6<7)fh 
$f^L<{il<>5^^fcO 2 0 0~6 0 0^-r> (lc\a$>rz^7 9 

~2 3 6 ^-r» <Djiffli^cD7.^:7u->7-r>ffic^#T^o 

[0 0 9 4] 

)£;5^e>:/^>^r.y ^MmfiTi4 2«, ^Mafe^i4 0<D 

otiT, ^^^i^i 4 2(7)s«™^;Js±(iEnsij$n, ^sm^iai^ 1 4 0 (D« 

±l*^Xi^X5^a7(D^§i^i^<DmVi^li^ii#^T^o ^MM^14 2«, ^ 
<7)ffi©«'&fcJ:e)«^Ma^^i^ 1 4 0(DrB^(D?^Pi(D't>HBA§<i:St5n^Tift*f^ 

[0 0 9 5] 
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tt±tf^, X h->^u y bti^-Drznmm^m\^^x^f$.-r^^tf)^xt^o 

mM(o«^n«, ^(Dmom^^m^m^^^ztfi^xt^o $e>{c, w&j-tm 
m^\m cn'f-mmxi^ibtixi^^'^^mitui.^ mi^RM^i'fcD^n^n 

±mz}:Bcxmi^xitmi'f-(D\.^rm^0^ >+x«=i-x^ >yTO^±gi5 

[0 0 9 7] 

□ y^'T^n\i^)^AmzW^<Dm\^::-vV2^-km^'t^^Lif'X^ 

nmr^:iti)^xt^o zmm%-%^y^y^/-:i-'T>{y^otz.mz\t. wik. 
(r>mA::L-vV2^\z\x. mzRxsmA\z^^tvz\^^^^o\zmi^^ y^< y 
< >+>^x(Sii— r ^ >y^M 9 7 *^iit)oTii-5. ^ >^-r y^ y^y^x 
yifmms 7«, mwmtn-y^^ y^^nrcm^Ki(D$>ib^^^m 
(Dm^ximw^m±mzt>rc o $ e> ^ -5 1 >+7 ^ ;uAx«n -x-r 
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-jhB^ty)-D\^^^t\z^-DX^y^yif/u~-v-^ y^i^m<Drcib\zmmo 

m4 2^miEx\t^mr^zth'}i'^x$>^o f&xif/yy'tryhBo-rizitm 
ifiowm^MTS^n. ^KbT, mm^nrcmMK)m4 2Rzsmm(Dj£m3 6±<D 
mxif^yy'try hBCDmo^-y-f^mLx^mt^^z-Dtix. wm-^tiTzm^ 
Ki(DTmts±\z-(y^x\t3-7'^ y^fmmmxitn-y^^ y^^n^^ 
oiz. miEtmmmmMK)m^^^yj\^^V7yy7.xmx\f:r^y'^y hbtj^ 
mm^-^Mzit\zu^o :i(D^m\z^^t. m^mtD-v^^yif-^ntzm'^ 
i)(Drmmi. -iy^x^tn-^^ y^m^(Dm2<Dy 4 )\^Ax\tm^^mmi(D& 
ms 6±T:t-A*-yu>x^ >^^x«:t-A-zi-x^ yif-^tixi^^m^zm 
m\z^y^x\tn-7-^ y^m(Dm3(Dy ^ )VAxumx:t-j'^--y^j y^-^ 
yifx\t:t-/'^-n-^^ yif-^n^o 
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^ y^ y^yif/u-y-^ y^mms 7 RumiE-^nrcxit^m-^ntzmmKim 

iwi^B^#75o^^A) nOT^*a#fr^5. 1 7 6. 0 7 7 ^(D^xmm-^n 
xi^^tufo^zmT^-^n^o ^ yy^ y^ y^yif/n-7^^ yifmm.9 7\t. 
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